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PREFACE. 


The  design  of  the  present  work  is  to  give  an  account  of  the 
organic  diseases  of  the  kidney,  and  of  those  diseases  and  dis- 
orders of  which  the  chief  characteristic  is  some  alteration  of  the 
urine. 

The  work  naturally  fells  into  three  parts. 

The  first  part — which  may  be  regarded  as  introductory  to  the 
other  two — ^is  devoted  to  the  physical  and  chemical  properties 
of  the  urine,  and  to  the  various  alterations  which  it  undergoes 
under  different  circumstances  of  health  and  disease,  in  so  far — 
and  only  in  so  far — as  they  seem  to  have  a  practical  bearing. 
The  methods  of  examining  the  urine  for  clinical  purposes  are 
explained ;  and  the  significance  of  the  diverse  changes  experi- 
enced by  it  pointed  out.  The  naked-eye  and  microscopical  ap- 
pearances of  urinaiy  deposits  are  described  and  figured,  together 
with  those  of  the  extraneous  matters  which  accidentally  find 
their  way  into  the  urine. 

Of  the  vast  array  of  researches  on  the  composition  of  the 
urine,  and  the  r^^te  of  excretion  of  its  several  ingredients,  accu- 
mulated in  recent  times,  it  has  been  found  impracticable  to  give 
even  an  abstract,  without  greatly  exceeding  the  limits  of  practi- 
cal utility.  It  has  seemed  to  the  author  more  convenient  to 
consign  these  purely  chemical  and  physiological  materials  to 
separate  treatises,  in  the  manner  adopted  by  Neubauer  and 
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Vogel  and  Dr.  Parkes, — at  least  provisionally,  that  is,  until  such 
time  as  they  can  be  shown  to  possess  some  clinical  value. 
Further,  these  subjects  are  treated  so  amply  in  the  works  (in 
addition  to  those  of  the  authors  just  mentioned)  of  Beale,  Thu- 
dichum,  and  Hassall,  that  the  omission  of  them  has  caused  the 
author  little  regret.  It  is  hoped,  however,  that  nothing  has 
been  omitted  a  knowledge  of  which  possesses  any  interest  for 
the  actual  practice  of  medicine. 

The  second  part  treats  of  a  group  of  affections  which  may  be 
designated  briefly  as  "urinary  diseases,"  viz.,  diabetes  insipidus, 
diabetes  mellitus,  gravel  and  calculus,  and  chylous  urine.  In 
his  description  of  these  diseases  (with  the  exception  of  gravel 
and  calculus),  the  author  has  endeavored  to  present  an  analysis 
of  all  the  facts  hitherto  published  in  relation  to  them,  together 
with  those  which  have  fallen  under  his  own  notice.  In  the 
chapter  on  gravel  and  calculus,  prominence  has  been  given  to 
the  medical  treatment,  and  especially  to  the  author^s  own  re- 
searches in  this  direction. 

The  organic  diseases  of  the  kidney  form  the  subject  of  the 
third  and  largest  part  of  the  work.  The  present  moment  is  not 
favorable  for  a  lucid  description  of  Bright's  disease  and  its 
allies.  Not  only  is  there  a  wide  divergence  of  opinion  as  to  the 
clinical  grouping  of  the  cases,  but  the  researches  of  the  last 
three  years  indicate  a  necessity  for  a  complete  revision  of  our 
previous  notions  regarding  the  minute  anatomy  and  the  func- 
tions of  the  kidneys.     The  observations  of  Henle,  and  of  the 

numerous  inquirers  who  have  followed  him,  have  shown  that 
the  course  and  structure  of  the  uriniferous  tubes  are^fer  less 
simple  than  has  been  hitherto  supposed ;  and  the  experiments 
of  Oppler,  Perls,  and  especially  of  Zalesky,  challenge  the  very 
basis  of  the  current  opinion  of  the  functions  of  the  kidneys, 
and  send  us  back  to  the  older  view,  that  the  special  ingredients 
of  the  urine — urea  and  uric  acid — are  actually  formed  by  the 
kidneys,  and  not  merely  separated  by  them  from  the  blood.    A 
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brief  review  of  these  researches  is  given  in  a  note  at  p.  299,  and 
at  p.  360. 

The  less  frequent  affections  of  the  kidney — ^hydronephrosis, 
cystic  degeneration,  cancer,  tubercle,  parasites,  malpositions 
and  malformations — arc  treated  analytically,  and  at  considerable 
length.  The  extreme  poverty  of  the  existing  English  systema- 
tic works  on  these  subjects  seemed  to  demand  this  compensa- 
tion. 

The  author  has  not  neglected  any  source  of  information 
within  his  reach.  He  is  especially  indebted  to  the  works  of 
Prout,  Bright,  Christison,  Frerichs,  Johnson,  and  Basham,  and 
to  the  more  comprehensive  treatises  of  Eayer,  Rosenstein,  and 
Julius  Vogel.  A  large  quantity  of  material  has  also  been  col- 
lected from  various  English  and  Continental  serials,  and  espe- 
cially from  the  valuable  issues  of  the  London  Pathological 
Society.  Finally,  the  author  is  under  a  special  debt  of  grati- 
tude to  his  friend  Mr.  Thomas  Windsor,  whose  labors  during 
the  last  ten  years,  in  connection  with  the  libraiy  of  the  Man- 
chester Medical  Society,  have  alone  rendered  it  possible  to  write 
the  present  work  in  this  city. 

To  prevent  the  multiplication  of  foot-notes,  the  principal  re- 
ferences have  been  placed  at  the  heads  of  the  several  chapters. 


Makchxstib,  89  Moslet  Street, 
October,  1866. 
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CHAPTEK   I. 

INTRODUCTORY. 

I, — SUMMARY  OP  THE   PROPERTIES   AND  COMPOSITION  OP  THE  URINE  : 
ITS   PHYSIOLOGICAL   AND   PATHOLOGICAL   VARIATIONS. 

« 

Healthy  urine  is  a  clear,  watery,  amber-colored,  saline  solu- 
tion, generally  acid,  with  a  specific  gravity  of  about  1020.  It 
contains  a  large  quantity  of  urea;  and  smaller  quantities  of  uric 
dcidy  hippuric  acid^  creatine^  and  creatinine.  In  addition  to  these, 
which  are  its  characteristic  constituents,  the  urine  contains  cer- 
tain saline  substances,  namely,  chlorides^  phospfuUea^  and  sulphates^ 
of  which  the  bases  are  soda^  potash^  limey  and  magnesia;  also  mi- 
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note  qnantitieft  of  oxalic  and  lactic  acicU,  ammamiay  piymtnU  and 
other  Babtftanceg  which  are  cksded  under  the  head  of  cjitFUctin 
maUers. 

All  these  i>ubstance0  pre-exist  in  the  blood,  and  are  nmpiT 
mpardUiA  therefrom  by  the  Beeeming  action  of  the  kidneys 

The  average  proportions  of  the  chief  constituents  of  the  mine 
rnay  be  judged  of  by  the  following  table,  which  has  been  con- 
Btructed  from  a  large  number  of  the  best  analyses: 

Water, 9M.81 

Solid  mftliert, 46i.l9 


EztnctiTet 


ft.5S 


1 

M 


Urta, a.W 

Uric  acid, 0.16 

Creatine,  creatinine, 
Ammonia, 

Xanthine,  hypozanthine, 
Sarcine,  pigment,  unozidized 
sulphur  and  phosphorus,  mu- 
cus, Stc.  ftc., 

Chlorine, 4.67 

Sulphuric  acid, 1.81 

Phosphoric  acid, 2.09 

Potash, 1.40 

Boda, 7.19 

Lime, 0.11 

Magnesia, 0.12 


The  com{K)sition  and  physical  properties  of  the  urine  may  un- 
dergo alterations  from  physiological  and  from  pathological  causes. 

Physiological  alterations. — The  physical  properties  of  the  urine, 
and  the  relative  proportion  of  its  ingredients,  vary  greatly  under 
the  different  conditions  of  healthy  existence.  Exercise,  rest,  the 
quantity  and  quality  of  the  food  and  drink,  digestion,  bating, 
sleep,  the  quantity  of  the  cutaneous  transpiration,  atmospheric 
states,  &c.,  react  on  the  urine;  and  are,  so  to  speak,  reflected  in 
its  composition. 

Some  of  the  urinary  constituents  are  derived,  wholly  or  in 
part,  directly  from  the  food.  This  is  especially  the  case  with 
the  saline  or  mineral  matters,  and  the  water.  When  the  diet  is 
especially  rich,  or  especially  poor,  in  any  of  these,  their  relative 
proportions  in  the  urine  rise  or  fell  correspondingly. 

Again,  certain  constituents  (especially  water)  have  other  ways 
of  passing  out  of  the  body  than  the  kidneys,  namely,  by  the 
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skin,  the  lungs,  the  intestines ;  and  if  these  show  any  unusual 
activity  the  composition  of  the  urine  is  necessarily  aflfected. 
The  greatest  constancy  of  proportion  is  exhibited  by  the  or- 
ganic (nitrogenized)  constituents — ^urea  and  uric  acid,  &'c. — 
which  are  derived  from  the  disintegration  of  the  tissues ;  but 
even  these  oscillate  not  a  little  with  the  quantity  and  quality  of 
the  food,  and  with  exercise  or  rest  of  the  body.  The  reaction, 
which  influences  so  importantly  the  physical  properties  of  the 
urine,  and  its  capacity  for  holding  in  solution  certain  ingre- 
dients which  otherwise  tend  to  be  precipitated,  is  greatly  af- 
fected by  the  digestion  of  food,  and  may  be  changed  thereby 
from  acid  to  alkaline  during  several  hours  in  the  day. 

Pathological  alterations  may  be  distinguished  into  general  and 
special.  It  is  desirable  to  indicate  these  separately;  though 
practically  they  frequently  merge  into  each  other. 

General  pathological  alterations  are  those  which  depend  on 
some  general  bodily  disorder,  such  as  fever,  rapid  waste  of  the 
tissues,  ansemia,  &c.  Alterations  of  this  class,  although  of  great 
interest  for  the  elucidation  of  general  pathological  doctrines, 
have  very  little  symptomatic  value ;  and  it  has  not  been  shown 
that  a  particular  knowledge  of  them  in  an  individual  case  of 
disease,  is  capable  of  furnishing  any  information  on  diagnosis, 
prognosis,  or  treatment,  which  may  not  be  obtained  more  easily 
and  accurately  by  other  means,  namely,  by  physical  examina- 
tion of  the  organs,  temperature-measurements,  weighing  the  pa- 
tient, &c. 

Special  pathological  changes  are :  (a)  those  in  which  some  new 
and  unnatural  ingredient  is  mixed  with  the  urine — such  as  al- 
bumen, sugar,  fat,  cystine,  blood,  pus,  fibrin,  epithelial  cells, 
spermatozoa,  &c. ;  (6)  those  in  which  some  constituent  is  present 
in  such  unnatural  proportion  that  the  circumstance  forms  a 
leading  feature  of  some  particular  disease— as  the  excessive 
quantity  of  water  in  diabetes,  the  excessive  diminution  of  urea 
in  Bright's  disease,  &c. ;  (c)  those  in  which  some  constituent  is 
in  an  unnatural  physical  condition — thereby  producing  or  indi- 
cating a  particular  morbid  state — as  in  the  occurrence  of  uric 
acid,  oxalate  of  lime  and  earthy  phosphates,  as  urinary  deposits 
or  calculous  concretions. 

In  the  present  work,  physiological  and  general  pathological 
changes  of  the  urine  are  only  considered  in  so  far  as  they  pos- 
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8688  Bome  practical  interest.     The  special  pathological:  changes, 
on  the  other  hand,  are  considered  at  length. 


II. — METHODS  OP  EXAMINING  THE  URINE — APPARATUS  REQUIRED. 

An  examination  or  analysis  of  the  urine  for  clinical  purposes 
is  much  more  restricted  in  its  objects  than  one  which  is  designed 
for  original  investigations. 

The  object  of  the  former  is  to  ascertain  those  points,  a  know- 
ledge of  which,  in  a  particular  case,  is  known  from  previous 
experience  to  throw  a  light  on  the  nature,  course,  diagnosis, 
prognosis,  or  treatment  of  the  disease.  The  object  of  the  latter 
is  to  obtain  new  and  additional  indications  in  the  same  direc- 
tions ;  it  embraces  every  conceivable  information,  and  is  conse- 
quently indefinitely  elaborate. 

The  subjoined  scheme  is  of  the  former  kind,  and  is  sufficiently 
simple  to  be  within  reach  of  every  practitioner.  It  requires 
only  an  elementary  knowledge  of  chemistry,  and  answers  nearly 
all  the  requirements  of  actual  practice. 

The  points  requiring  to  be  noted  in  an  examination  of  the 
urine  are — 

1.  The  general  appearance  and  color;  clearness  or  turbi- 

dity ;  presence'  or  absence  of  deposit,  and  of  extrane- 
ous impurities. 

2.  Odor. 

3.  Reaction. 

4.  Specific  gravity. 

5.  Presence  or  absence  of  albumen :  if  present,  an  approxi- 

mative estimate  of  its  quantity. 

6.  Presence  or  absence  of  sugar:  if  present,  an  estimate  of 

its  quantity. 

7.  An  estimate  of  the  total  quantity  of  urine  in  twenty-four 

hours. 
If  there  be  a  deposit,  note — 

8.  Its  aggregation  and  color :  whether  amorphous  or  crys- 

talUne,  light  or  heavy ;  manner  of  subsidence  or  pre- 
cipitation. 

9.  Solubility  or  insolubility  by  heat;   solubility  in  nitric 

acid,  in  acetic  acid,  in  liquor  potassae ;  insolubility  in 
both  acids  and  alkalies. 
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10.  By  the  microscope :  absence  or  presence  of  crystals, 
their  appearance  and  form ;  of  epithelial  cells — renal 
or  extra-renal ;  of  blood  disks ;  pus  globules ;  aperma- 
tozoa;  fibrinous  cylinders ;  confervoid  vegetations,  &c. 


The  apparatus  required  consists  of — 

1.  Three  or  four  urine-glasses.  Fig.  1,  A. 


2.  Litmus  paper. 
8.  XJrinomcter,    B. 
4.  Half  a  dozen  test-tubes. 
6.  Spirit-lamp. 
10.  Drop-tubes  and  stirring  rods. 
C 11.  Prepared  copper  solution. 

12.  Graduated  burette.     C. 

13.  Two-hundred-grain  measure. 

14.  Six-ounce  graduated  measure. 
16.  Small  flask. 


6.  Nitric  acid. 

7.  Acetic  acid. 

8.  Liquor  potassse. 

9.  Liq.  Ammon,  fort. 
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These  may  be  conveniently  arranged  together  for  uee  on  a 
circular  stand  of  two  tiers,  as  represented  at  £.^ 

A  microscope  is,  of  course,  essentially  necessary.  It  should 
be  provided  with  a  first-class  ^inch  object-glass,  and  an  eye-piece 
to  magnify  not  less  than  240  diameters. 

III. — EXTRANEOUS  HATTERS  IN  URINE. 

It  is  important  that  the  student  should  be  familiar  with  the 
appearance  of  certain  extraneous  matters  which  are  apt  to  find 
their  way  into  the  urine  after  emission,  and  be  mistaken  for 
urinary  deposits. 

OotUm  fibres  (see  Fig.  2,  a)  have  a  flat  limp  appearance,  are 
often  folded  on  themselves,  usually  with  a  darker-looking  medul- 
lary part;  sometimes  they  present  the  appearance  of  narrow 
glassy  cylinders.  They  vary  in  breadth  from  j^fijf  to  j^j^j^  of  an 
inch.  Flax  fibres  (6)  are  jointed  at  intervals,  and  have  a  round, 
solid  appearance.  Their  broken  ends  are  usually  torn  into  a 
brush  of  fibrillsB.  When  sharply  bent  they  break  with  a  "  green- 
stick"  fracture.  Woollen  hairs  .(c)  present  the  appearance  of  hard 
cylinders,  with  fine  transverse  markings  and  slight  serrations 
along  their  margins.  From  their  elongated  form  and  somewhat 
similar  diameters  these  three  objects  are  liable  to  be  mistaken 
for  casts  of  the  uriniferous  tubes.  The  latter,  however,  are  dis- 
tinguished by  their  softer  aspect  and  less  defined  outline,  and 
they  are  never  fibrillated  at  their  extremities. 

A  few  air-bubbles  (rf)  are  generally  retained  beneath  the 
covering-glass  of  the  microscopic  slide,  and  are  apt  to  puzzle 
students.  If  small,  they  are  spherical;  if  large,  irregularly  flat- 
tened. They  are  identified  by  their  strong  refraction,  deeply- 
colored  thick  borders  and  clear  centres.  Oil  globules  (e)  are 
sometimes  present  in  urine  as  a  morbid  product,  in  which  case 
they  are  always  very  minute;  but  very  often  as  accidental  im- 
purities. They  may  be  derived  from  the  use  of  an  oiled  cathe- 
ter ;  from  milk,  butter,  broths,  and  other  articles  of  food ;  from 
oily  substances  previously  contained  in  the  insufficiently  cleansed 

I  This  stand  was  constructed  for  me  by  Mr.  Payne,  of  the  firm  of  Mottershead 
A  Co.,  Market  Place,  Manchester,  from  whom  similar  ones  may  be  obtained, 
completely  furnished,  for  the  price  of  £2  2«.  With  the  stand  is  supplied  a 
printed  card,  containing  directions  for  urine-testing. 
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Ijottle  in  which  the  arine  has  heen  conveyed  for  examination. 
Oil  globules  have  a  less  strongly  marked  outline  than  air-bub- 
bles ;  they  appear  flatter,  and  have  generally  a  distincUy  yellow- 
ish tint 


Bitnnaoiu  matUra  rannd  tn  arios.  a.  Cattoo  Bbm.  t.  Flui  Ibrx.  «■  Halrt.  d.  Air- 
babblu.  :  Oil  globalx.  /.  WbMt  lUnb.  g.  Potato  aUroh.  k.  Rloa-itanih 
gnoulM.    "' '  *    " " 


>i.  VogoUbl*  Uraoo.      k.  Unnalar  flbm. 


From  the  sputa  may  be  introduced  portions  of  bread,  meat, 
fresh  vegetables,  as  well  as  the  epitheUal  dibris  of  the  oral  cavity 
and  air-paesages.  Starch  granvUa  find  their  way  into  the  urine 
from  certun  articles  of  food,  or  the  use  of  tooth  and  cosmetic 
powders.    Wheat  and  potato  starch  granules  are  recognized  by 
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their  concentric  lines  and  liilus  {fg\  Rice  granules  are  very 
minute  cubical  bodies  (A).  If  the  granules  are  ruptured  by  the 
operations  of  cookery  (as  in  bread,  puddings,  gruel,  Ac),  they 
can  no  longer  be  identified  by  their  forms,  but  a  drop- of  iodine- 
water  insinuated  beneath  the  covering  glass  instantly  strikes  a 
deep  blue  color  with  them.  F(Bcal  matters  may  mingle  with  the 
urine  by  inadvertence,  or  they  may  find  their  way  into  the  blad- 
der through  a  fistulous  communication  with  the  intestines. 
Their  presence  is  recognized  by  the  food-remnants  which  they 
contain.  At  (i)  and  {k)  are  represented  vegetable  tissues  and 
muscular  fibres  which  were  detected  in  the  urine  of  a  patient 
whom  I  saw  with  Mr.  Jameson  of  Heywood.  The  urine  was 
not  sensibly  fecal  to  the  smell;  but  the  discovery  of  these  struc- 
tures in  it  proved  decisively  the  existence  of  a  narrow  commu- 
nication between  the  bowels  and  the  urinary  tract,  and  threw  a 
strong  light  on  an  otherwise  very  obscure  case.  Particles  of 
soot  and  scmd^  and  other  matters  which  may  be  designated  as 
dirt^  are  of  frequent  occurrence.  They  are  dark  shapeless  masses 
of  various  sizes,  and  all  dissimilar.  Any  object  of  undefined 
shape,  of  which  there  are  none  similar  to  itself  in  the  field,  may 
almost  with  certainty  be  set  down  as  dirt. 

IV. — CHANOBS   IN  THE   URINE   ON  KEEPING. 

The  changes  which  take  place  in  urine  after  emission  are  a 
frequent  source  of  misapprehension.  Taking  the  reaction  of  the 
urine  as  a  guide,  these  changes  may  be  said  to  take  place  in  two 
opposite  directions,  namely,  towards  excessive  acidity  on  the  one 
hand,  and  towards  alkalescence  on  the  other. 

1.  It  has  been  found  that  healthy  urine,  when  exposed  to  the 
air,  undergoes  a  regular  series  of  spontaneous  changes,  to  which 
Scherer*  gave  the  name  of  add  urinary  fermentation.  The  main 
feature  of  this  process  is  a  progressive  increase  of  the  acid  reac- 
tion. As  a  consequence  of  this,  there  usually  occurs,  first,  a 
precipitation  of  the  amorphous  urates,  then  of  uric  acid,  and 
often  of  oxalate  of  lime.  Frequently,  likewise,  confervoid  vege- 
tations, either  the  mould  or  sugar  fungus,  make  their  appearance. 
The  acidity  goes  on  steadily  increasing  for  some  four  or  five 

1  Annalen  d.  Ghemie  und  Fharm.,  Band  42,  p.  171. 
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days,  sometimes  for  a  week  or  ten  days,  and  then  begins  to  de- 
cline, as  the  urine  passes  into  a  st^te  of  putrefaction.  It  now 
becomes  opaque  from  the  development  of  myriads  of  minute 
linear  particles  (vibrios);  the  odor  and  reaction  of  ammonia, 
together  with  an  offensive  effluvia  of  putrescence,  become  per- 
ceptible. The  amorphous  urate  deposit  will  now  be  found 
changed  into  dark  round  masses  of  urate  of  ammonia ;  uric  acid 
crystals  give  place  to  bright  prisms  of  triple  phosphate,  and  an 
abundant  sediment  of  amorphous  phosphate  of  lime  sinks  to  the 
bottom  of  the  vessel.  The  confervoid  vegetations  cease  to  grow 
with  the  change  of  reaction ;  and  finally  perish  as  the  secretion 
becomes  fairly  putrid. 

But  matters  do  not  always  pass  thus.  Urines  of  low  specific 
gravity,  or  of  low  acidity,  either  do  not  pass  through  this  cycle 
of  changes  at  all,  or  do  so  in  a  very  imperfect  manner.  Their 
acidity  undergoes  no  appreciable  increase ;  and  in  a  day  or  two, 
or  even  in  a  few  hours,  they  become  ammoniacal. 

The  increased  acidity  which  occurs  in  the  progress  of  the  acid 
urinary  fermentation  depends  chiefly  on  the  generation  of  lactic 
acid,  partly  also  on  the  production  of  acetic  acid.  Scherer  believes 
that  the  mucus  of  the  bladder  acts  as  a  ferment  on  the  urinary 
pigment,  and  transforms  it  into  lactic  acid.  Like  other  fermen- 
tative processes,  this  one  is  impeded  or  arrested  by  alcohol  and 
by  boiling ;  also  by  removing  the  ferment  (the  vesical  mucus) 
by  filtration. 

2.  The  changes  which  take  place  in  an  opposite  direction, 
that  is,  towards  alkalescence,  are  much  more  prone  to  mislead 
than  those  just  described.  The  transformation  of  urea  into  car- 
bonate of  ammonia  {see  Reaction)  is  a  frequent  source  of  confu- 
sion in  the  examination  of  the  urine.  This  transformation  is 
brought  about  with  great  rapidity  by  contact  with  any  decom- 
posing organic  matter,  especially  by  the  contact  of  decomposed 
urine.  The  physical  and  chemical  characters  of  the  secretion 
are  then  so  altered,  that  it  is  unfit  for  clinical  examination,  and 
should  invariably  be  rejected,  except  in  cases  where  the  trans- 
formation takes  place  within  the  urinary  passages,  and  a  more 
natural  specimen  is  therefore  not  procurable. 

In  consequence  of  these  changes  it  is  desirable  to  examine  the 
urine  within  a  few  hours  of  the  time  of  emission.  Certain  or- 
ganic deposits  are  liable  to  be  greatly  altered,  or  altogether  de- 
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stroyed,  by  an  exposure  of  twelve  or  twenty-four  hours,  even 
when  the  more  obvious  cha^cters  of  the  secretion  have  not  un- 
dergone a  perceptible  change.  Blood  corpuscles,  renal  epithe- 
lium, renal  casts,  are  very  rapidly  disintegrated,  especially  if  the 
urine  be  of  low  specific  gravity.  On  the  other  hand,  pus,  pave- 
ment epithelium,  and  spermatozoa  resist  much  longer  without 
effacement  of  their  microscopical  characters ;  and  they  may 
generally  be  recognized  without  difficulty  in  urine  far  advanced 
in  putrefaction. 


CHAPTER   11. 


PHYSICAL  PBOPEBTIES  OF  THE  UBINE. 


I. — ODOR. 


The  natural  odor  of  healthy  urine  is  faint  and  peculiar;  it 
may  he  described  as  urinaus;  it  is  due  to  the  presence  of  certain 
volatile  organic  acids.  The  addition  of  a  mineral  acid  greatly 
intensifies,  and  to  a  certain  extent  modifies,  the  urinous  odor. 
The  sense  of  smell  is  a  rough  test  of  the  presence  of  ammonia, 
and  of  the  freshness  of  the  secretion,  or  the  advent  of  putrefac- 
tion. When  urine  is  alkaline  from  fixed  alkali,  it  has  a  sweet- 
ish aromatic  odor  like  that  of  the  fresh  urine  of  the  horse  or  ox. 
In  this  way  the  smell  of  the  urine  comes  to  be  a  ready  indication 
of  its  reaction. 

Certain  drugs  (turpentine,  copaiba,  cubebs),  and  certain  arti- 
cles of  food  (asparagus,  garlic)  communicate  peculiar  odors  to 
the  urine  which  lead  to  their  immediate  detection.  Diabetic 
urine  when  fresh  has  a  faint  whey-like  fragrance,  and  when  fer- 
menting it  smells  like  sour  milk.  Urine  containing  blood  or 
sanious  discharges  from  the  genital  passages  emits  a  stale,  oflen- 
sive  smell,  like  the  washings  of  slightly  tainted  flesh. 

II.— COLOR. 

The  color  of  the  urine  in  health  is  a  yellowish  brown.  It  va- 
ries in  intensity  from  the  palest  straw  to  a  full  amber.  The 
study  of  urinary  pigments  is  one  of  great  inherent  difficulty; 
and  it  has  been  rendered  truly  intricate  by  the  multiplication  of 
new  terms  by  successive  investigators,  and  the  confounding  of 
pigments  produced  by  decomposition  with  those  really  pre-ex- 
isting in  the  urine.   In  drawing  up  the  following  account,  I  have 
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had  the  advantage  of  pemsing  the  maniucript  of  a  eomprehoi- 
sive  paper  shortiv  to  be  published  by  Dr.  8choiick,of  thid  town, 
who  faaA  made  nrinarr  pigments  the  subject  of  q>ecud  study  for 
several  years.  Dr.  Schonck  has  placed  the  sob|ect  in  a  much 
clearer  light  than  previous  writer?;  and  he  has  kindlj permitted 
me  to  ai^e  some  of  his  materials  for  the  purpose  of  the  present 
poblication. 

TFie  coloring  matters  encoontered  in  the  orine  may  be  divided 
into  four  categories,  viz.: 

1.  Xormal  pigments  of  healthy  nrine. 

2.  Pathological  pigments  doe  to  disease. 

3.  Derived  pigments  due  to  decomposition  of  the  normal 

pigments,  or  of  certain  color-yielding  ejEtractives  of  the 
nrine. 

4.  Adventitious  pigments  due  to  admixtures  of  bile,  blood, 

hiematin,  pus,  kc.y  with  the  nrine,  or  to  the  adminis- 
tration  of  certain   drugs, — ^logwood,  rhubarb,  senna, 
santonin,  &c. 
1.  Normal  jngmmts  of  healthy  urine. — ^Dr.  Schunck's  investiga- 
tions have  led  him  to  the  conclusion  that  the  ordinary  color  of 
normal  urine  is  due  to  the  presence  of  two  substances  having 
the  properties  of  extractive  matters.    He  has  succeeded  in  sepsr 
rating  these  from  one  another,  and  from  the  other  constituents 
of  the  urine.     They  have  then  the  appearance  of  dark  yellow 
syrufm,  being  quite  amorphous  and  deliquescent,  with  a  peculiar, 
rather  pleasant  (not  urinous)  odor,  and  a  strong  acid  reaction, 
which  proceeds  from  the  presence  of  organic  acids  resulting 
from  their  spontaneous  decomposition.    The  dilute  watery  solu- 
tions of  these  extractives  have  exactly  the  same  color  as  urine 
itself. 

One  of  these  extractives  is  soluble  in  alcohol  and  ether  as 
well  as  water.  Its  composition  is  expressed  by  the  formula 
C|,^If^iNO„,  and  does  not  vary.  In  a  long  series  of  experiments 
mnAii  with  urine  obtained  at  different  times  and  from  difterent 
plucoH,  Dr.  Bchunck  always  found  its  composition  the  same.  It 
is  decomposed  at  a  boiling  temperature,  yielding  a  large  quan- 
tity of  a  brown  resin  and  volatile  organic  acids.  Its  watery  so- 
lution becomes  several  degrees  darker  on  the  addition  of  sul- 
phuric or  hydrochloric  acid,  and  a  brown  resinous  substance  is 
gradually  deposited. 


PIGMENTS    OF    THE    URINE.  29 

The  other  extractive  matter  is  soluhle  in  water  and  alcohol, 
but  not  in  ether.  Its  formula  is  CjgH^^NOig.  It  need  not  neces- 
sarily pre-exist  in  urine;  indeed,  Dr.  Schunck  is  nearly  certain 
that  it  is  formed  from  the  preceding  during  the  process  of  pre- 
paration. 

2.  Pathological  pigments. — The  most  familiar  of  these  is  a  red- 
dish-pink pigment  (purpurine  of  Bird,  and  uro-erythrine  of  Hel- 
ler), which  makes  its  iq)pearance  in  various  febrile  and  other 
complaints.  Purpurine  has  an  intense  affinity  for  uric  acid  and 
the  urates,  and  when  the  latter  are  thrown  down  as  a  deposit  it 
communicates  to  them  a  beautiful  pink  color.  Purpurine  abounds 
in  the  urine  of  persons  suffering  from  severe  organic  diseases, 
and  especially  organic  diseases  of  the  liver;  it  is  likewise  present 
ill  all  febrile  and  inflammatory  urines.  It  is  said  to  be  abundant 
in  poisoning  by  lead  and  other  metals. 

8.  Derived  pigments, — Schunck  has  shown  that  the  normal  pig- 
ments of  the  urine  are  extremely  susceptible  of  decomposition. 
All  strong  alkaline  or  acid  reagents,  and  even  simple  boiling, 
are  sufficient  to  change  them ;  and  there  is  little  doubt  that  a 
considerable  number  of  the  substances  described  by  previous 
writers  as  pigments  pre-existing  in  the  urine,  were,  either  partly 
or  wholly,  products  of  such  decompositions.  Among  these  may 
be  enumerated  the  various  brovm  and  blackish  resins  of  authors, 
the  melanic  acid  of  Prout,  the  uroematin  of  Harley,  and  probably 
the  urochrome  of  Thudichum. 

The  discovery  of  indiean  (or  a  substance  closely  resembling  it) 
as  a  normal  constituent  of  the  urine  by  Schunck,  afterwards  con- 
firmed by  Carter,  has  thrown  a  strong  light  on  the  nature  of 
some  of  the  pigments  found  in  urine.  This  substance  does  not 
itself  impart  color  to  the  secretion,  but  it  yields  by  decomposi- 
tion two  colors  well  known  in  the  arts,  viz.,  indigchbhie  and  indigo- 
red  (uro-glaucine  and  urrhodin  of  Heller).  Indigo-blue  is  fre- 
quently seen  in  putrescent  urines,  forming  glistening  blue  shreds 
and  films  on  the  sides  of  the  glass  and  the  surface  of  the  urine. 
Occasionally  it  is  observed  clinically.  It  was  so  noticed  by 
Prout,  who  clearly  indicated  its  nature  and  composition.  It  is 
also  probably  identical  with  the  cyanourine  of  Braconnot.  In 
the  highly  ammoniacal  urine  of  cystitis,  I  have  seen  on  two  oc- 
casions the  precipitated  urate  of  ammonia  tinted  of  a  beautiful 
violet  by  indigo-blue.     Th^  (]^uanti1y  of  indicaa  in  urine  varies 
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from  a  mere  trace  to  a  considerable  proportion.  Hitherto  no 
clinical  significance  has  been  attached  to  its  variations. 

4.  Adventitious  pigments. — ^In  jaundice  the  coloring  matter  ot 
the  bile  is  freely  excreted  by  the  kidneys,  and  communicates  to 
the  urine  a  color  varying  from  a  saffron-yellow  to  a  dark  olive- 
green.  Bile-pigment  in  urine  may  be  discovered  by  placing  a 
few  drops  of  the  secretion  on  a  white  porcelain  plate,  with  a  few 
drops  of  nitric  acid  in  juxtaposition.  The  two  fluids  are  brought 
into  contact  by  inclining  the  plate;  if  bile  be  present,  a  beauti- 
ful play  of  colors — ^violet,  green,  and  red — ^is  observed,  which 
passes  rapidly  away.  Bile-pigment  appears  in  the  urine  before 
the  skin  is  perceptibly  discolored:  it  also  continues  after  the 
skin  has  attained  its  natural  tint;  so  that  its  recognition  is  some- 
times a  useful  warning  of  impending  jaundice,  or  a  verification 
of  a  pre-existing  jaundice.  When  a  urine  containing  bile  is 
kept  for  some  days,  it  sometimes  changes  to  a  grass-green  color 
from  oxidation  of  the  biliary  pigment. 

Dr.  Harley  considers  that  the  presence  of  the  biliary  acids  in 
the  urine  is  characteristic  of  jaundice  from  retention  of  bile, 
as  distinguished  from  jaundice  arising  from  suppression  of  bile. 
For  the  detection  of  the  biliary  acids  he  recommends  that  a 
couple  of  drachms  of  the  urine  be  poured  into  a  test-tube  with  a 
small  fragment  of  loaf  sugar.  Then  about  half  a  drachm  of 
strong  sulphuric  acid  should  be  slowly  added,  in  such  a  manner 
that  the  two  fluids  shall  not  mix.  K  biliary  acids  be  present, 
there  will  be  observed  at  the  line  of  contact  of  the  acid  and 
urine,  after  standing  a  few  minutes,  a  deep  purple  hue.^  In  a 
case  of  long-standing  retention  of  bile  from  compression  of  the 
common  duct  by  a  cancerous  growth  of  the  head  of  the  pan- 
creas, which  I  recently  saw  with  Dr.  Henry  Simpson,  only  a 
brandy-red  coloration  of  the  urine  was  produced  by  the  applicar 
tion  of  this  test. 

Blood  and  pus  mixed  with  the  urine  communicate  to  it  their 
appropriate  colors.  (See  Hjematuria,  Hsmatinuria,  and  Pus 
IN  Urine.) 

Certain  medicinal  and  poisonous  substances  administered  inter- 
nally produce  peculiar  alterations  of  color  in  the  urine.  Crea- 
sote,  and  the  external  application  of  tar  ointment,  have  been 

I  Harley  on  Jaundice,  p.  61. 
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known  to  produce  a  very  dark^  almost  black  urine.  In  some 
cases  of  this  kind  which  occurred  in  Guy's  Hospital,  Dr.  Odling 
identified  the  dark  coloring  matter  with  indigo-blue,  and  he 
pointed  out  the  close  chemical  relations  between  indigo  and 
creasote.^  Marcet,  Prout,  and  Dulk  have  also  described  cases 
in  which  a  black  coloring  matter  existed  in  the  urine.  In  pa- 
tients taking  gallic  acid  a  dusky  hue  is  communicated  to  the 
urine.  Vogel  records  an  instance  of  black  discoloration  of  the 
urine  after  poisoning  by  arseniuretted  hydrogen.     (See  ELsma- 

TINURIA.) 

Bhubarb  given  internally  colors  the  urine  a  deep  gamboge- 
yellow,  which  is  changed  to  red  by  the  addition  of  ammonia. 
Senna  communicates  a  brownish,  and  logwood  a  reddish  tinge  to 
the  urine  when  administered  as  infasions.  Santonin  imparts  a 
conspicuous  red  color  to  the  urine  if  it  be  alkaline. 

III. — DENSITY  OR  SPECIFIC   GRAVITY. 

The  specific  gravity  of  the  urine  is  estimated  by  means  of  the 
urinometer.  This  instrument  indicates  whether  the  urine  is 
concentrated  or  dilute :  and  as  the  range  of  health  is  very  great, 
the  density  does  not  yield  direct  indications  of  disease ;  never- 
theless the  information  thus  famished  is  in  some  cases  of  great 
importance,  and  indicates  at  once  the  path  of  further  research. 

The  usual  range  of  density  in  healthy  urine  extends  from  1015 
to  1025 ;  but  it  frequently  mounts  above  or  sinks  below  these 
limits.  After  abundant  potation  on  an  empty  stomach  the  urine 
is  profuse  in  quantity,  clear,  and  dilute  as  water.  Under  such 
circumstances  the  density  may  fall  as  low  as  1000.6,  and  num- 
bers varying  from  1002  to  1008  are  common.  Copious  drink- 
ing on  a  full  stomach  has  comparatively  litl:le  immediate  efiect 
on  the  flow  of  urine.  Prolonged  fasting  renders  the  urine  con- 
centrated. How  high  it  is  possible  for  the  density  to  mount  in 
healthy  individuals  it  is  difficult  to  say ;  but  I  have  known  it  as 
high  as  1036.  With  this  very  considerable  range  in  health, 
caution  must  be  exercised  in  drawing  inferences  from  any  un- 
usual depression  or  elevation  of  the  density  in  disease.  If,  how- 
ever, the  urine  exhibit  habitually,  and  especially  in  the  morning 

I  Bird's  Urinary  Deposits,  5th  ed.  p.  886. 
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before  breakfast,  wben  the  urine  is  naturally  concentrated,  a 
density  below  1015,  the  presence  of  albumen  in  it  may  be  sus- 
pected; if  the  density  persist  at  a  still  lower  point — 1005  to  1008 
— ^the  existence  of  insipid  diabetes  is  to  be  apprehended.  After 
hysterical  paroxysms  in  women,  after  similar  attacks  in  men, 
and  sometimes  in  the  apoplectic  state,  the  urine  is  discharged 
in  large  quantity  and  of  exceedingly  low  density. 

On  the  other  hand,  a  density  above  1025,  especially  in  a  pale, 
apparently  dilute  urine,  is  strongly  suspicious  of  the  presence  of 
sugar:  and  the  higher  densities,  from  1035  to  1050,  belong 
almost  entirely  to  saccharine  diabetes.  Yet  not  exclusively  so : 
the  heaviest  urine  ever  submitted  to  my  examination,  which 
had  a  density  of  10^5,  did  not  contain  a  particle  of  sugar,  but 
a  very  large  quantity  of  albumen. 

A  high  density  in  a  urine  ftee  from  sugar  indicates  concen- 
tration, and  more  particularly  a  large  percentage  of  urea.  In 
the  febrile  state  there  is  an  absolute  increase  of  urea,  uric  acid 
and  the  sulphates  in  the  urine,  with  a  diminished  elimination  of 
water,  consequently  the  specific  gravity  ranges  high.  The  urine 
has  also  a  high  density  when  there  is  rapid  wasting  of  the  tis- 
sues, especially  if  their  be  concurrent  sweating  or  diarrhoea,  in 
simple  abstinence,  after  protuse  perspiration  from  any  cause, 
and  after  excessive  ingestion  of  nitrogenized  food  without  a  cor- 
responding use  of  aqueoiis  fluids. 

From  the  density  of  the  urine,  a  rough  estimate  may  be  formed 
of  the  percentage  of  solid  constituents  contained  in  it ;  and  if 
the  quantity  voided  in  twenty-four  hours  be  known,  the  daily  ex- 
cretion of  what  may  be  called  *'  solid  urine"  can  be  approxima- 
tively  ascertained.  Tables  have  been  constructed  on  an  experi- 
mental basis,  exhibiting  the  quantity  of  solid  matters  per  1000 
parts  in  urines  of  different  specific  gravities ;  and  formulae  have 
been  proposed  by  means  of  which  the  same  result  can  be  ob- 
tained by  a  simple  calculation.  Probably  the  most  accurate,  as 
well  as  the  simplest,  formula,  is  that  proposed  by  Trapp.  Ac- 
cording to  this,  if  the  two  last  figures  of  the  sp.  gravity  are 
doubled,  the  quotient  represents  ^e  amount  of  solid  matters 
per  1000.  A  thousand  grains  of  urine,  sp.  gravity  1020,  would 
therefore  contain  40  grains  of  solids. 

This  method  yields  but  rough  approximations.  If  the  urine 
were  a  solution  of  a  single  substance,  or  of  a  number  of  dif- 
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ferent  substances  in  a  fixed  proportion  to  each  other,  the  rising 
and  falling  density  would  indicate  accurately  the  varying  strength 
of  the  solution;  but  the  urine  is  a  fluid  of  complex  composition, 
and  its  numerous  constituents  vary  every  hour  in  their  mutual 
proportions,  so  that  the  results  obtained  in  this  way  cannot  be 
regarded  as  exact  estimates.  Vogel  took  the  trouble  to  inquire 
what  are  the  precise  limits  of  error  in  this  method ;  and  he  as- 
signs them  as  follows :  in  healthy  urines  there  is  a  liability  to 
error  of  ^^^  or  even  4 ;  but  in  morbid  urines,  and  especially  those 
of  high  density,  the  range  of  error  may  reach  ^  and  even  \. 
With  very  multiplied  observj^tions  this  method  certainly  yields 
results  of  practical  value :  and  it  is  the  only  one  which  can  be 
used  by  practitioners  generally.  When  more  accurate  results 
are  required,  resort  must  be  had  to  the  more  tedious  but  more 
exact  method  of  evaporation  to  dryness,  and  weighing  the 
residue. 

From  a  large  number  of  observations  by  diflferent  physiolo- 
gists. Dr.  Parkes  estimates  the  mean  discharge  of  solid  urine  in 
healthy  men,  between  twenty  and  forty  years  of  age,  living  on 
good  diet,  at  945  grains  per  day. 

IV. — QUANTITY    OF   THB   URINE. 

Closely  connected  with  the  specific  gravity,  and  holc'ing  an 
inverse  relation  to  it,  is  the  quantity  of  the  urine.  The  mean 
daily  dischaffe  ranges,  in  health,  between  40  and  50  fluid  ounces. 
There  are,  however,  considerable  differences  between  individuals. 
The  average  for  some  persons  is  only  35  ounces  a  day;  for  others 
as  much  as  67  ounces.  Oscillations  in  the  same  individual  on 
different  days  are  also  very  considerable.  The  urine  may  mount 
to  70  or  80  ounces,  or  sink  to  25  ounces,  within  the  limits  of 
health. 

The  flow  of  urine  is  essentially  regulated  by  the  quantity  of 
fluids  drank :  controlled,  however,  in  a  most  important  degree- 
by  the  pulmonary  and  cutaneous  exhalation,  and  by  the  call  of 
the  system  for  water  at  the  time.  When  the  blood  and  tfssues 
contain  their  full  complement  of  watery  any  further  potation 
results  in  immediate  diuresis,  whereby  the  superabundance  is 
carried  off.  But  when  the  organs  are  craving  for  more  water,  a 
large  quantity  may  be  drunk  without  causing  diuresis.     The 
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kidneys  eliminate  water  in  strict  accordance  with  these  condi- 
tions— it  being  an  essential  and  important  part  of  their  function 
to  regulate  the  aqueousness  of  the  blood.  ^ 

There  is  very  great  irregularity  in  the  flow  of  urine  from  hour 
to  hour  as  the  conditions  of  its  separation  vary.  After  prolonged 
fasting  the  urine  may  sink  to  2J  drachms  per  hour;  during  sleep, 
likewise,  the  urine  flows  slowly — ^at  the  rate  of  about  half  an 
ounce  per  hour;  but  after  meals  it  rises  to  two  or  three  ounces; 
and  after  drinking  abundantly  on  an  empty  stomach  I  have  seen 
26|  ounces  secreted  in  an  hour ;  so  that  the  stream  of  urine  may 
run  85  times  stronger  at  one  time  than  another !  It  would  seem, 
indeed,  as  if  the  kidneys  (in  health)  supplied  conditions  of  an 
almost  mechanical  nature,  by  which  they  were  enabled  to  sepa- 
rate water  at  an  almost  unlimited  rate — equal,  at  least,  to  the 
capacity  of  the  gastric  vessels  to  absorb  water. 

When  the  mode  of  life  is  equable,  and  the  meals  are  taken  at 
regular  intervals,  the  quantity  of  urine  secreted  at  diflTerent 
periods  of  the  day  and  night  follows  certain  tolerably  regular 
oscillations,  as  is  shown  in  the  following  table,  which  is  a  fair 
sample  of  a  very  large  number  of  observations : 

Breakfast  at  8 ;  dinner  at  2.     Sleep  from  11  p.m.  to  7  a.m. 


Time  of  day, 
Hourly  rate, 

7-8  A.M. 

8-9 

9-10 

10-11 

11-12 

12-2P.M. 

2-8 

OS.   dr. 
0    6 

OS.    dr. 
1     0 

OS.    dr. 
2     0 

OS.    dr. 
1     4 

OS.    dr. 
1     7 

OS.    dr. 
1     8 

OS.  dr. 
1     2 

Time  of  day, 

8-4  P.M. 

4-6 

6-6 

6-7 

7-9 

9-11 

11-7  A.M. 

Hourly  rate, 

OS.    dr. 
10    0 

OS.    dr. 
2    8 

OS.    dr. 
2     8 

OS.    dr. 
2     9 

OS.    dr. 
1     4 

OS.    dr. 
1     0 

OS.  dr. 
0    4 

A  much  closer  insight  into  the  varying  activity  of  the  kidneys 
is  obtained  by  comparing  the  quantity  of  solid  urine  excreted  at 
difierent  periods  of  the  day.  The  solid  matters  are  much  more 
constant  in  their  quantity  than  the  volume  of  the  urine,  which 
is  liable  to  be  greatly  affected  by  potation,  perspiration,  &c. 
The  annexed  table  contains  the  average  results  of  observations 

>  The  experiments  on  which  these  and  the  remarks  which  follow  are  based, 
are  fully  detailed  in  two  papers  by  the  author— ^ne  in  the  Memoirs  of  the  Manch. 
Lit.  and  Phil.  Soc.,  1868-9 :  and  the  other  in  the  Edinb.  Med.  Journ.,  March  and 
April,  1860. 
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made  during  seven  days,  all  consecutive  except  one.  The  solid 
urine  was  calculated  from  the  sp.  gravity  in  the  manner  explained 
in  the  preceding  section : 


Time  of  Day. 

Solid  Urine  diaoharged 
per  lioar,  in  grains. 

Diet,  eto. 

8 —  9  A.M. 

9—10    *« 
10—11    " 
11—12    " 
12—  2  P.M. 

29.27 
89.22 
44.84 
45  24 
41.48 

Breakfast  at  eight;    coffee  or  tea, 
with  meat  and  bread  and  butter. 

^—  8  P.M. 

8—  4    ** 

4—  5    *« 

5—  6    *« 

6—  7    ** 

7—  9    *« 
9—11    «* 

11        1  A.M. 

88.69 
88.79 
41.21 
41.09 
49.01 
47.44 
87.66 
28.58 

Dinner    at    two ;    meat,    potatoes, 
bread,  cheese,  water. 

(No  solid  food  of  any  sort  taken 
after  dinner.) 

1      7  a.m. 

15.58 

Hours  of  sleep. 

7—  8  A.M. 

17.75 

(  Prolonged  fasting  in  the  waking 
I     state. 

The  table  shows  in  an  interesting  manner  the  increase  of  the 
renal  excretion  after  meals,  and  its  diminution  during  fasting 
and  sleep.  The  increase  began  within  the  first  hour  after  break- 
fast, and  continued  during  the  succeeding  two  or  three  hours ; 
then  a  diminution  set  in,  and  continued  until  an  hour  or  two 
after  dinner.  The  effect  of  dinner  did  not  appear  until  two  or 
three  hours  after  the  meal ;  and  it  reached  its  maximum  about 
the  fourth  hour.  From  this  period  the  excretion  steadily  de- 
creased until  bedtime.  During  sleep  it  sank  still  lower,  and 
reached  its  minimum — ^being  not  more  than  one-third  of  the 
quantity  excreted  during  the  hours  of  digestion. 

All  the  urinary  ingredients  appeared  to  partake  in  the  increase 
after  meals.  The  urea  was  found  more  than  doubled ;  the  uric 
acid  more  than  trebled;  the  earthy  and  alkaline  phoii^hates 
nearly  doubled. 

The  table  shows  that  the  vegetative  functions  share  to  some 
extent  with  the  animal  in  the  repose  of  sleep.  The  mean  hourly 
discharge  of  solid  urine  during  the  waking  hours,  on  the  seven 
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days  of  the  table,  was  83.14  grains;  while  the  average  of  the 
hours  of  sleep  was  15.53  grains,  or  less  than  one-half.  This  dif- 
ference is  not,  of  course,  to  be  wholly  attributed  to  the  effect  of 
sleep,  inasmuch  as,  under  the  arrangement  of  meals,  during  this 
series  of  observations,  the  period  of  sleep  was  also  a  time  of 
fasting.  A  more  exact  estimate  of  the  effect  of  sleep  alone  is 
obtained  by  comparing  the  urine  secreted  during  the  hours  of 
sleep  with  that  secreted  during  hours  of  combined  waking  and 
fasting.  K  we  take  the  two  last  hours  before  sleeping  (from  11 
to  1),  and  the  first  hour  after  waking  (from  7  to  8),  we  shall  find 
that  the  mean  discharge  of  solid  urine  in  these  three  hours  was 
28.59  grains  per  hour,  which  is  one-third  more  than  the  average 
of  the  sleeping  hours. 

In  drawing  practical  conclusions  concerning  any  deviation 
from  the  usual  volume  and  quantity  of  the  urine,  the  following 
points  should  be  borne  in  mind. 

When  the  urine  is  unusually  scanty ^  it  should  be  ascertained, 
before  pronouncing  it  a  morbid  phenomenon,  whether  the  pa- 
tient has  abstained  from  liquids  above  his  habit,  whether  water 
has  been  eliminated  in  excess  by  some  other  channel,  as  the  skin 
or  bowels.  The  urine  is  always  scanty  in  cirrhosis  of  the  liver; 
in  some  forms  of  Bright's  disease  through  their  entire  course ; 
and  in  the  last  stage  of  all  forms ;  in  any  condition  of  the  heart 
which  directly  or  indirectly  causes  passive  congestion  of  the  re- 
nal veins  whereby  the  circulation  through  the  kidneys  is  im- 
peded. In  the  early  stage  of  acute  Bright's  disease  the  urine  is 
very  scanty,  sometimes  approaching  or  reaching  total  suppression. 
The  same  occurs  in  the  collapse  period  of  cholera.  Partial  or 
total  suppression  also  occurs  in  the  later  stages  of  all  organic 
diseases  of  the  kidneys ;  and  when  any  mechanical  obstacle  ob- 
structs the  flow  of  urine.  A  diminution  of  the  urinary  secretion 
which  at  all  approaches  suppression  is  of  most  serious  consequence, 
and  is  soon  followed  by  formidable  cerebral  symptoms,  which 
bring  life  to  a  termination  unless  speedily  relieved  (see  UaiBMiA). 

The  flow  of  urine  is  abvndant  when  the  surfaee  of  the  body  is 
cool ;  ^so  as  a  direct  and  invariable  consequence  of  potation, 
unless  some  of  the  conditions  already  mentioned  intervene. 

In  disease,  the  urine  is  discharged  in  excessive  quantity  in 
two  special  maladies — Diabetes  insipidus,  and  diabetes  mellitus, 
which  will  be  described  in  a  future  section ;  also  in  the  middle 
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stages  of  atrophic  degeneration  of  the  kidneys.  Temporary  ex- 
cess of  nrine  occurs  after  hysterical  paroxysms,  and  certain 
other  convulsive  attacks  in  males  and  females.  An  increased 
tension  in  the  arterial  system,  as  in  some  cases  of  hypertrophy 
of  the  left  ventricle,  is  associated  with  increased  secretion  of 
urine.  It  is  a  curious  circumstance,  that  in  several  organic  dis- 
eases of  the  kidneys  in  which  the  renal  suhstance  is  gradually 
destroyed  (atrophic  Bright^s  disease,  cystic  degeneration,  double 
hydronephrosis),  the  volume  of  the  urine  is  sometimes  increased 
though  the  solid  matters  are  diminished.  This  appears  to  be  an 
attempt  on  the  part  of  nature  of  a  compensating  character,  to 
maintain,  by  excessive  transudation  of  water,  the  depurating 
function  of  the  kidneys  under  failing  anatomical  conditions. 
When  at  length  the  destruction  has  gone  so  far  that  this  kind 
of  compensation  can  no  longer  suffice,  symptoms  of  fatal  sup- 
pression of  urine  rapidly  supervene. 

V. — RBACTION   OF   THE   URINB. 

There  is  no  property  of  the  urine  of  more  varied  and  impor- 
tant significance  than  its  reaction.  Therewith  is  intimately  con- 
nected the  production  of  several  kinds  of  urinary  deposits,  to- 
gether with  the  origin,  growth,  and  medical  treatment  of  gravel 
and  urinary  calculi. 

The  reaction  of  the  urine  is  liable  to  be  affected  by :  /oorf,  the 
cold  bath,  medicinal  substances,  general  disease,  and  decomposition  of 
the  secretion.  It  is  also  not  only  important  to  distinguish  acid 
from  alkaline  urine;  but  it  is  at  least  equally  so  to  distinguish 
between  alkalescence  from  fixed  alkali  (potash  or  soda)  and  al- 
kalescence from  the  volatile  alkali  (ammonia). 

The  most  convenient  method  of  ascertaining  the  reaction  of 
the  urine  is  by  means  of  blue  and  red  litmus  paper.  For  deli- 
cate operations  the  violet-tinted  papers  are  the  best ;  and  they 
answer  both  for  acid  and  alkaline  fluids — ^being  turned  red  by 
the  former  and  blue  by  the  latter.  To  distinguish  between  the 
volatile  and  fixed  alkali,  the  paper,  after  being  rendered  blue, 
should  be  allowed  to  dry  in  the  open  air.  If  the  blue  color  per- 
sist after  complete  desiccation,  the  alkali  is  fixed;  if  it  disappear, 
and  the  original  color  be  restored,  the  alkalescence  is  due  to 
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ammonia.     The  smell  of  the  urine  is  also  a  nsefal  indication  in 
such  cases  (see  p.  27). 

Healthy  urine  is  generally  acid.  This  arises  chiefly  from  the 
presence  of  a  number  of  acid  salts — ^phosphates  and  urates ; 
partly  also  from  free  acids — lactic,  oxalic,  acetic,  &c.  In  a  num- 
ber of  observations  by  the  present  writer,  it  was  found,  on  an 
average  of  nineteen  days,  that  in  a  healthy  man  it  required 
14.10  grains  of  dried  carbonate  of  soda  to  saturate  the  total  daily 
acidity  of  the  urine.  Some  days  were  found  throughout  exhib- 
iting a  feeble  acidity :  on  one  of  these  only  5.9  grains  of  dried 
carbonate  of  soda  were  necessary  to  neutralize  the  whole  acidity. 
On  other  days  the  acidity  ruled  high ;  one  day  the  acidity  equal- 
led 22.34  grains  of  carbonate  of  soda. 

The  circumstances  which  modify  the  reaction  of  the  urine 
may  be  considered  under  the  following  headings  : 

1.  Food  and  fasting. — ^Dr.  Bence  Jones  was  the  first  to  point 
out  that  the  reaction  of  the  urine  held  a  close  relation  to  the  di- 
gestion of  food.  He  found,  by  examining  the  urine  at  short  in- 
tervals, that  a  notable  falling  off  in  its  acidity  took  place  after  a 
meal ;  and  that  in  numbers  of  healthy  persons  the  urine  became 
neutral  or  alkaline  for  two  or  three  hours  after  breakfast  and 
dinner.  Doubts  have  been  thrown  on  the  conclusions  of  Dr. 
Beiice  Jones  by  Vogel,  Beneke,  Sellers,  and  Delavaud.  Some 
years  ago  I  undertook  a  series  of  experiments  with  a  view  of 
submitting  this  question  to  a  fresh  examination.^  The  urine  of 
a  healthy  person  was  examined  at  hourly  periods  after  a  meal, 
and  its  acidity  or  alkalescence  carefully  determined  by  volume- 
trical  analysis.  My  results  confirmed,  in  the  fullest  manner, 
the  observations  of  Dr.  B.  Jones.  A  meal,  whether  of  animal, 
vegetable,  or  mixed  food,  was  found  invariably  to  depress  the 
acidity  of  the  urine,  and  in  most  instances  to  render  it  actually 
alkaline.  To  this  movement  the  name  of  alkaline  tide  may,  for 
the  sake  of  brevity,  be  applied.  After  breakfast  the  alkaline 
tide  was  found  to  set  in  earlier  than  after  dinner,  and  its  dura- 
tion was  more  brief.  In  forty  minutes  after  breakfast  there  ap- 
peared, nearly  always,  a  sensible  declension  of  acidity.  The 
urine,  however,  never  became  actually  alkaline,  nor  even  neu- 

1  See  a  PAper  by  the  author,  entitled,  "A  Contribution  to  Urology,'*  in  the 
Memoirs  of  tne  Manchester  Lit.  and  Phil.  Soc,  1859. 
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trail  so  soon.  Danng  the  second  hoar  after  breakfast,  the  alka- 
line tide  asually  culminated ;  but  in  about  a  third  of  the  obser- 
vations the  point  of  least  acidity  was  not  reached  until  the  third 
hour.  Then  the  tide  turned ;  during  the  fourth  hour  the  urine 
was  found  rapidly  recovering  its  lost  reaction,  and  toward  the 
end  of  that  time  it  had  usually  regained  its  previous  acidity. 
Thus  for  about  four  hours  breakfast  exercised  a  depressing  ef- 
fect on  the  acidity  of  the  urine;  but  the  secretion  was  not  ac- 
tually alkaline  usually  for  more  than  an  hour,  sometimes  for 
two,  and  very  rarely  for  three  hours. 

The  effect  of  dinner  was  not  perceptible  until  the  second  hour 
after  the  meal.  During  the  succeeding  three  hours  (third,  fourth, 
and  fifth  hours),  the  alkaline  tide  ran  in  its  greatest  strength. 
In  the  third  and  fourth  hours  the  urine  was  always  (with  two 
exceptions)  alkaline,  when  the  meal  had  been  of  mixed  food  or 
animal  diet.  At  the  end  of  the  sixth  hour  the  tide  had  generally 
turned,  and  the  acid  reaction  been  Restored.  Three  hours  was 
the  usual  duration  of  the  alkalescent  state  after  dinner;  some- 
times two  hours,  more  rarely  four  hours,  and  on  one  occasion 
five  hours.  The  amount  of  free  alkali  discharged  after  dinner 
was  generally  nearly  double  the  quantity  after  breakfast.  This 
was  due,  probably,  simply  to  the  fact  that  breakfast  was  a  much 
lighter  meal  than  dinner,  and  its  impression  on  the  system  con- 
sequently less. 

The  alkaline  urine  passed  after  food  owed  its  reaction  to  fixed 
alkali,  and  not  to  ammonia.  It  was  rich  in  alkaline  and  earthy 
phosphates;  on  these  latter,  in  a  basic  state,  depended  appa- 
rently its  alkaline  reaction.  Sometimes  it  was  clear  when  void- 
ed, but  more  commonly  turbid,  from  the  precipitation  of  earthy 
phosphates. 

Although  the  immediate  effect  of  a  meal  was  thus  to  depress 
the  acidity  of  the  urine,  the  more  remote  consequence  was  to  main- 
tain and  even  increase  the  acidity.  This  was  seen  most  dis- 
tinctly when  comparison  was  made  of  the  acidity  of  the  morning 
urine  when  supper  had  been  taken  the  night  before,  with  that 
of  the  morning  urine  when  no  supper  had  been  taken.  In  the 
former  case,  the  free  acid  discharged  in  the  hour  preceding 
breakfast  was  enough  to  saturate  0.88  grains  of  dried  carbonate 
of  soda;  whereas  on  the  mornings  after  supperless  nights  the 
discharge  of  acid  was  only  equal  to  0.51  grains. 
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The  remote  effect  of  aaimal  food  appeared  considerably 
greater  than  that  of  vegetable  food;  so  that  a  highly  animalized 
diet  would  tend  in  the  long  run  to  intensify  the  acidity  of  the 
nrine,  a  conclusion  quite  in  harmony  with  ancient  opinion. 

Clinically,  the  urine  is  rarely  observed  to  be  alkaline  after 
food.  For  although  it  may  be  alkaline  as  it  leaves  the  kidneys 
during  several  hours  a  day,  after  the  two  principal  meals,  it  is 
mixed  in  the  bladder  with  acid  urine  secreted  before  and  after 

* 

the  alkaline  tide,  and  the  whole  product  ejected  by  micturition 
is  acid.  It  is  necessary,  therefore,  in  order  to  test  the  effect  of 
a  meal,  to  analyze  the  secretion,  as  it  were,  by  examining  it  at 
hourly  intervals.  It  happens  occasionally,  however,  that  the 
urine  of  an  ordinary  micturition  is  the  isolated  product  of  the 
alkaline  tide.  I  have  known  even  a  calculous  patient,  whose 
urine  habitually  deposited  large  quantities  of  uric  acid,  to  void 
an  alkaline  urine  in  the  forenoon  from  the  effect  of  breakfast. 

Dr.  B.  Jones  considered  the  depression  of  the  acidity  of  the 
urine  after  a  meal,  to  depend  on  the  withdrawal  of  acid  fi'om  the 
blood  into  the  stomach  for  the  purposes  of  digestion ;  whereby 
the  blood  became  for  the  time  less  capable  of  yielding  acid  to 
the  kidneys.  On  the  completion  of  digestion,  the  gastric  juice 
was  reabsorbed  with  the  chyle,  and  presently  communicated  its 
acid  to  the  urine.  An  antagonism  was  thus  supposed  to  exist 
between  the  stomach  and  kidneys;  when  the  stomach  was  empty, 
its  mucous  membrane  was  neutral,  while  the  urine  on  the  con- 
trary was  highly  acid;  but  when  the  stomach  was  full,  acid  gas- 
tric juice  was  abundantly  poured  out  on  its  mucous  surface  for 
the  purposes  of  digestion,  and  at  the  same  time  the  urine  tended 
towards  neutrality  or  alkalescence. 

While  admitting  the  probability  of  some  such  correspondence, 
I  am  disposed  to  attribute  the  occurrence  of  the  alkaline  tide 
after  meals  to  a  totally  different  cause,  namely,  to  the  entrance 
of  the  newly  digested  food  into  the  blood.  If,  as  is  believed, 
the  normal  alkalescence  of  the  blood  is  due  to  the  preponderance 
of  alkaline  bases  in  all  our  ordinary  articles  of  food,  a  meal  is 
pro  tanto  a  dose  of  alkali,  and  must  necessarily,  for  a  time,  add 
to  the  alkalescence  of  the  blood;  and  as  the  kidneys  have  dele- 
gated to  them  the  function  of  regulating  the  reaction  of  the 
blood,  the  urine  immediately  reflects  any  undue  addition  to,  or 
subtraction  from,  the  blood's  proper  alkalescence.     This  hypo- 
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thesis  is  mainly  supported  by  the  coincidence  of  time  which  ex- 
ists between  the  passage  of  the  digested  food  into  the  blood  and 
the  occurrence  of  the  alkaline  tide.  The  gastric  juice  is  poured 
into  the  stomach  immediately  after  a  meal,  but  the  acidity  of  the 
urine  does  not  suffer  depression  for  an  hour  or  two  afterwards, 
not  in  fact  until  the  meal  has  been  in  great  part  absorbed. 

After  the  primary  effect  of  a  meal  has  passed  off,  the  acidity 
of  the  urine  slowly  increases  until  food  is  taken  again.  The 
highest  acidity  is,  therefore,  always  found  after  the  longest  fast- 
ing, or  just  before  meals.  In  the  early  morning  before  break- 
fast, the  urine  was  always  found  excessively  acid,  and  deposited 
abundance  of  urates  on  cooling.  There  seems,  however,  a  limit 
to  the  increase  of  the  acidity  after  prolonged  fasting:  Dr.  Bence 
Jones  found  that  continuing  to  fast  for  twelve  hours  beyond 
the  usual  time  of  taking  food  did  not  intensify  the  acidity  of 
the  urine. 

2.  Effects  of  Medicines. — ^Both  mineral  and  vegetable  acids^ 
when  administered  in  large  quantities,  tend  to  raise  the  acidity 
of  the  urine;  but  their  effect  is  inconsiderable.  Urine  that  is 
habitually  alkaline,  can  certainly  not  be  rendered  acid  by  the 
internal  administration  of  acids  even  in  very  large  quantities.^ 
The  most  powerful  acidifiers  of  the  urine  are  probably  free  car- 
bonic acid  (Heller)  and  benzoic  acid;  the  latter  appears  in  the 
urine  as  hippuric  acid. 

Alkaline  substavees  have  a  much  more  powerful  influence;  and 
it  is  an  easy  matter  to  deprive  the  urine  of  its  acid  reaction,  and 
to  render  it  strongly  alkaline  at  pleasure.  This  effect  may  be 
attained  by  the  caustic  and  carbonated  alkalies,  or  by  the  alka- 
line salts  of  a  certain  group  of  vegetable  acids — acetic,  tartaric, 
citric,  malic,  and  lactic  acids.  The  most  convenient  for  the 
purpose,  as  well  as  the  least  disturbing  to  the  digestive  organs, 
are  the  bicarbonates  of  potash  and  soda,  and  the  acetates  and 
citrates  of  the  same  bases.  By  the  administration  of  these  salts, 
the  urine  may  be  kept  persistently  alkaline  for  weeks  and 
months  without  detriment  to  the  general  health.  It  requires 
from  300  to  400  grains  of  the  bicarbonate  of  potash,  and  about 
as  much  of  the  acetate  and  citrate,  given  in  divided  doses  during 

*  For  further  information  on  the  action  of  acids  on  the  urine,  see  Parkes, 
<<  On  the  Composition  of  the  Urine,''  p.  145,  et  seq. 
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the  twenty-four  hours,  to  keep  the  urine  steadily  alkaline  in  the 
adult  From  numerous  observations  on  different  individuals,  I 
found  that,  given  in  these  large  doses,  about  two-thirds  of  the 
alkali  appeared  in  the  urine  as  free  carbonate;  while  the  re- 
maining third  was  expended  in  neutralizing  the  acidity  of  the 
urine  and  otherwise  disposed  of  The  conversion  of  the  ace- 
tates, citrates,  &c.,  into  carbonates,  which  was  shown  long  since 
to  occur  by  Wohler,  takes  place,  according  to  Buchheim  and 
Magawley,  on  the  intestinal  canal,  and  the  salts  in  question  are 
therefore  absorbed  into  the  blood  as  carbonates.  The  bicarbo- 
nates,  acetates,  and  citrates,  if  moderately  diluted,  were  not 
found  to  have  any  tendency  to  cause  diarrhoea;  the  tartrates, 
on  the  other  hand,  were  always  found  to  occasion  more  or  less 
purging. 

The  basic  phosphate  of  soda,  the  common  phosphate  of  soda, 
and  borax,  likewise  possess  the  power  of  alkalizing  the  urine : 
but  their  effect  is  very  feeble  compared  with  that  of  the  salts 
before  mentioned.  The  common  phosphate  of  soda,  in  the 
quantity  of  640  grains,  in  the  twenty-four  hours,  in  divided  doses, 
produced  a  total  alkalescence  of  the  urine,  only  equal  to  22 
grains  of  carbonate  of  soda :  whereas  half  the  quantity  of  the 
acetate  of  potash  produced  an  alkalescence  equal  to  120  grains 
of  carbonate  of  soda :  640  grains  of  the  basic  phosphate  of  soda 
produced  an  alkalescence  equal  to  37  grains  of  carbonate  of  soda: 
820  grains  of  borax  gave  an  alkalescence  of  9  grains  of  car- 
bonate of  soda ;  this  last  salt  proved  difficult  of  toleration  by 
the  stomach. 

The  power  of  alkalizing  the  urine  is  especially  valuable  in  the 
treatment  of  urinary  gravel  and  calculi ;  and  to  the  chapter  on 
the  solvent  treatment  of  urinary  concretions  I  must  refer  the 
reader  for  further  details  on  the  subject. 

3.  The  Cold  Bath. — Duriau*  found  that  the  urine  became  inva- 
riably alkaline  after  prolonged  immersion  of  the  body  in  a  bath 
at  a  colder  temperature  than  that  of  the  body.  Even  the  addi- 
tion of  nitric  acid  to  the  bath  did  not  in  the  least  alter  the  result; 
nor  did  the  addition  of  carbonate  of  potash  cause  an  increased 
alkalescence. 

4.  General  Disease. — ^Frequent  or  persistent  alkalescence  of  the 

1  Archives  G^n^rales.     1S56.     I.  167. 
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urine,  from  fixed  alkali,  is  an  uncommon  condition  in  any  class 
of  complaints:  but  a  series  of  such  cases  have  been  recorded  by 
Dr.  Bence  Jones,^  and  I  have  observed  a  considerable  number 
myself.  In  persons  of  debilitated  constitutions,  in  the  anaemic 
state  which  sometimes  follows  subacute  rheumatism  and  gout, 
in  chlorosis,  atonic  dyspepsia,  chronic  vomiting,  and  even  in 
chronic  phthisis,  I  have  seen  the  urine  present  this  character. 
Generally,  the  alkalescence  came  and  went  capriciously,  con- 
tinuing for  two  or  three  days,  and  then  disappearing,  but  pres- 
ently returning  again.  Sometimes,  however,  the  urine  remained 
steadily  alkaline  for  many  weeks  without  intermission.  In  one 
case  of  this  kind — a  phthisical  patient — the  urine  became  acid 
on  the  occurrence  of  an  attack  of  erysipelas  of  the  head  and 
face :  it  remained  acid  during  the  attack,  and  after  its  subsidence 
became  again  alkaline. 

The  clinical  significance  of  alkaline  urine  from  fixed  alkali  is 
by  no  means  serious;  it  is  not  associated  with  any  special  morbid 
state,  but  is  an  occasional  accompaniment  of  debility  and  span- 
semia,  from  whatever  cause  arising.  It  is  to  be  remembered, 
however,  that  there  is  a  rare  variety  of  urinary  calculus  com- 
posed of  phosphate  of  lime,  which  must  be  caused  by  some  such 
condition  of  urine  as  this.  Individuals  passing  an  alkaline  urine 
are  generally  suitable  subjects  for  a  tonic  and  stimulating  treat- 
ment ;  and,  if  otherwise  permissible,  exercise  in  the  open  air. 

5.  Ammoniacal  Urine.  Decomposition  of  Urea. — The  importance 
of  distinguishing  between  urine  which  is  alkaline  from  fixed 
alkali,  and  that  which  is  alkaline  from  ammonia,  has  already 
been  insisted  on.'  The  two  conditions  are  contrasted,  not  only 
chemically,  but  equally  so  pathologically  and  clinically. 

Urine  which  is  alkaline  from  fixed  alkali  is  always  secreted 
•alkaline  by  the  kidneys;  it  deposits,  if  at  all,  simple  amorphous 
phosphate  of  lime,  of  which  the  particles  have  no  tendency  to 
accrete  into  gravel  or  calculi ;  it  has  a  sweet  aromatic  odor ;  it 
is  perfectly  bland  and  innocuous  to  the  mucous  membranes,  and 
is  not  associated  with  inflammation  of  the  urinary  passages. 

Ammoniacal  urine,  on  the  other  hand,  is  only  in  the  rarest 
instances  and  in  the  gravest  circumstances  secreted  ammoniacal 
by  the  kidneys,  but  usually  becomes  so  by  an  after-change  in 

1  Med.  Chip.  Trans.,  vol.  xxxy. 
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the  lower  urinary  passages ;  it  deposits  a  mixture  of  the  amor- 
phous phosphate  of  lime  and  crystals  of  the  ammoniaco-mag- 
nesian  phosphate :  this  deposit  has  a  strong  tendency  to  aggre- 
gate into  masses  or  concretions;  the  urine  has  an  ammoniacal 
and  often  an  offensive  putrescent  odor;  it  is  highly  irritant  to  the 
mucous  membranes,  and  excites  inflammation  of  them  if  the 
contact  be  long  continued. 

A  urine  alkaline  from  fixed  alkali  reflects  a  state  of  the  blood ; 
an  ammoniacal  urine  points  to  a  local  affection  of  some  part  of 
the  lower  urinary  passages.  This  latter  statement  is,  however, 
not  absolutely  without  exception.  In  two  instances  (both  cases 
of  advanced  Bright's  disease)  I  have  observed  the  urine  to  be 
ammoniacal  as  it  flowed  from  the  bladder  without  any  clinical 
or  post-mortem  sign  of  inflammation  of  any  part  of  the  urinary 
passages,  or  any  evidence  of  such  delay  in  the  evacuation  of  the 
urine  as  might  determine  decomposition  of  it  in  the  bladder. 
One  of  these  cases  is  referred  to  hereafter  (see  Bright's  Dis- 
base).  Dr.  Graves  (Clin :  Lects.  1,  p.  272)  gives  also  two  cases, 
one  of  continued  fever,  and  the  other  of  anasarca  and  ascites,  in 
which  the  fresh  urine  contained  large  quantities  of  carbonate  of 
ammonia  without  the  least  evidence  of  decomposition  after 
secretion. 

The  mode  in  which  the  urine  becomes  ammoniacal  from  de- 
composition is  easily  explained.  One  atom  of  urea  with  two 
atoms  of  water,  by  a  simple  rearrangement  of  their  particles, 
become  converted  into  two  atoms  of  carbonate  of  ammonia :  1 
at.  urea  C^HJ^fi^  +  2  HO  =  2  (NH3CO3).  This  change  is  so 
easily  brought  about  that  mere  boiling  of  a  solution  of  urea  in 
distilled  water  is  sufficient  to  effect  it.  Urea  in  urine  is  decom- 
posed at  the  ordinary  temperature  of  the  air  by  the  action  of 
any  putrescent  substance,  and  by  none  more  quickly  than  de- 
composing urine.  I  have  already  remarked  on  the  facility  with 
which  urine  may  become  ammoniacal  after  emission  when  it 
contains  any  organic  matter — ^pus,  blood,  epithelium,  albumen, 
&c. ;  also  when  it  is  very  dilute  and  feebly  acid  or  alkaline. 

K  the  urine  be  ammoniacal  when  voided^  this  is  nearly  always 
associated  with  inflammation  of  some  part  of  the  urinary  mu- 
cous membrane — ^generally  that  of  the  bladder.  Any  condition 
which  interferes  with  the  complete  emptying  of  the  bladder  in 
micturition  favors  the  production  of  ammoniacal  urine.     Con- 
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sequently,  injuries  to  the  spine  determining  paraplegia  with 
paralysis  of  the  bladder,  obstinate  urethral  stricture,  enlarged 
prostate,  calculous  concretions,  morbid  growths  or  foreign  bodies 
in  the  bladder,  are  sooner  or  later  complicated  with  ammoniacal 
urine.  A  very  distressing  and  intractable  state  of  things  is  thus 
brought  about.  The  ammoniacal  state  of  the  urine  irritates  the 
mucous  membrane  and  induces  cystitis :  and  the  purulent  secre- 
tion thus  engendered  reacts  on  the  urine  and  favors  its  decom- 
position. The  two  conditions  mutually  aggravate  each  other 
and  perpetuate  each  other's  existence  after  the  original  cause 
has  passed  away.  Cystitis  may,  in  this  way,  persist  for  years 
after  the  removal  of  a  stone,  or  the  cure  of  a  stricture,  which 
was  its  original  cause. 

Dr.  Owen  Rees  believes  that  the  urine  is  sometimes  alkaline 
from  the  secretion  of  an  alkaline  mucus  by  the  mucous  mem- 
brane of  the  bladder.  When  the  membrane  is  irritated  or  in- 
flamed, as  in  paraplegia  from  spinal  injuries,  extroversion  of  the 
bladder,  &c.,  the  irritated  membrane  pours  out,  as  he  believes, 
so  much  alkaline  mucus  that  the  reaction  of  the  urine  is  changed 
thereby.  Dr.  Rees  fortifies  this  hypothesis  by  an  observation 
which  he  made  on  a  case  of  extroverted  bladder.  He  says : 
"  As  is  usually  the  case  in  such  persons  the  anterior  portion  of  the 
bladder  was  wanting;  so  that  the  fundus  of  that  viscus  covered 
by  mucous  membrane  was  projected  forward  where  the  abdomi- 
nal walls  were  deficient.  The  openings  of  the  ureters  were  thus 
presented  to  view.  The  mucous  membrane  was  red  and  in- 
flamed from  exposure,  and  an  alkaline  fluid  was  constantly  dis- 
charging from  its  surface.  To  what  this  alkaline  flux  amounted 
during  the  day  it  was  of  course  impossible  to  ascertain ;  but  it 
was  more  than  sufficient  to  destroy  the  acidity  of  the  urine, 
which  was  quite  alkaline  after  flowing  over  the  membrane. 
Thus  a  piece  of  blue  litmus  was  applied  to  the  opening  of  the 
ureters,  so  as- to  test  the  urine  immediately  it  flowed  from  them : 
the  paper  was  reddened,  indicating  that  the  urine  was  secreted 
of  its  natural  character,  and  with  its  full  amount  of  acidity. 
When,  however,  the  litmus  paper  was  applied  about  a  quarter 
of  an  inch  below  the  opening,  so  as  to  test  the  urine  after  it  had 
passed  over  that  short  distance  of  mucous  surface,  its  character 
was  quite  changed ;  it  no  longer  reddened  the  blue  litmus  paper, 
bat  on  the  contrary  was  sufficiently  alkaline  to  restore  the  blue 
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color  to  those  parts  of  the  paper  which  had  been  previously 
reddened  by  exposure  to  the  urine  as  it  escaped  fresh  from  the 
ureters."^ 

An  opportunity  occurred  to  me  of  repeating  this  observation 
on  a  patient  with  extroversion  of  the  bladder ;  but  I  was  not 
able  to  satisfy  myself  that  the  alkalinity  of  the  exposed  mucous 
membrane  was  not  owing  to  blood-serum  or  lymph  which  oozed 
from  the  raw  excoriated  surface,  rather  than  to  any  mucous 
secretion  such  as  might  be  yielded  by  a  merely  inflamed  mucous 
membrane. 

The  therapeutical  indications  in  cases  of  ammoniacal  urine 
from  decomposition  within  the  bladder  are  clear  enough.  The 
first  object  is  to  remove,  if  possible,  the  impediment  to  the  com- 
plete emptying  of  the  viscus.  In  the  case  of  a  stone  or  foreign 
body  in  the  bladder,  and  in  stricture,  this  is  within  reach  of  sur- 
gical operation.  If  the  cause  be  irremovable,  or  if  the  ammo- 
niacal urine  and  cystitis  persist  after  the  removal  of  the  original 
cause,  all  our  efforts  must  be  directed  to  prevent  the  sojourn  in 
the  bladder  of  the  stale  remnants  of  urine  after  micturition ; 
and  this  can  only  be  thoroughly  effected  by  washing  out  the 
bladder,  by  means  of  a  double  catheter,  with  a  pint  or  two  of 
warm  water  once  or  twice  a  day.  There  is  however  another 
mode  of  washing  out  the  bladder  which  I  have  several  times 
resorted  to  with  advantage  in  a  certain  class  of  cases,  more  par- 
ticularly in  those  in  which  chronic  cystitis  is  kept  up  by  the 
ammoniacal  state  of  the  urine,  after  the  original  cause  has  been 
removed.  In  these  cases  the  patients  are  made  to  drink  large 
quantities  of  diluents  at  regulated  intervals.  An  abundant  flow 
of  very  dilute  urine  is  thereby  kept  up  which  effectually  washes 
out  the  bladder  and  gradually  restores  the  urine  to  its  natural 
state. 

1  Lettsomian  Lectures,  Med.  Times  and  Gbiz.  1S61. 


CHAPTER  III. 

CHEMICAL  CONSTITUENTS  OF  THE  URINE  AND  THEIR  VARI- 

ATI0N8— INORGANIC  DEPOSITS. 

.  I. — PRELIMINABT  REMARKS  ON  URINART  DEPOSITS  AND  THEIR 

CLASSIFICATION. 

A  VERY  scanty,  light,  cloudy  deposit  is  natural  even  to  the 
healthy  urine  after  standing  some  hours.  This  usually  sinks  to 
the  bottom;  but  occasionally  it  floats  like  a  cloud  about  the 
middle  or  near  the  surface.  It  is  composed  of  epithelial  scales 
(or  remnants  of  them)  from  the  mucous  surfaces  of  the  bladder 
and  urethra,  mingled  with  pigmentary  particles  of  uncertain 
source  (see  chap.  iv).  Of  mucus,  having  the  usual  glairy  cha- 
racter, there  is  no  visible  trace  in  perfectly  healthy  urine. 

Under  a  variety  of  unnatural  circumstances  more  abundant 
deposits  or  sediments  occur  in  urine ;  and  a  knowledge  of  their 
nature  sometimes  yields  most  important  practical  information. 

Urinary  deposits  are  arranged  in  two  divisions — Inorganic  and 
Organic, 

Inorganic  deposits  include  substances  which,  for  the  most  part, 
exist  naturally  in  the  urine  in  the  soluble  state;  but  which,  owing 
to  their  excessive  quantity,  or  a  change  of  reaction  in  the  urine, 
or  some  other  circumstance,  are  rendered  insoluble,  and  thereby 
precipitated  in  a  crystalline  or  amorphous  condition.  This  divi- 
sion contains, — Uric  acid,  the  amorphous  urates,  urates  of  am- 
monia and  soda,  oxalate  of  lime,  ammoniacal  and  earthy  phos- 
phates, carbonate  of  lime,  cystine,  leucine,  and  tyrosine.  All 
these  are  soluble  in  mineral  acids  or  in  alkalies;  and  one  of  them 
(the  amorphous  urate)  by  simply  warming  the  urine. 

Organic  deposits  embrace  all  those  organic  forms,  of  which 
the  presence  alone  in  urine  is  sufficient,  from  their  insolubility, 
to  determine  their  subsidence.  They  do  not  belong  in  any  pro- 
portion to  the  healthy  secretion;  and  whenever  introduced,  they 
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are  merely  suspended  in  it;  so  that  when  the  urine  is  left  at 
rest,  they  gravitate  to  the  bottom  and  form  a  sediment.  This 
group  includes,  in  addition  to  the  pigmentary  particles  already 
alhided  to,  epithelial  cells  from  the  uriniferous  tubes,  or  from 
any  part  of  the  genito-urinary  passages,  casts  or  moulds  (com- 
posed of  a  fibrinous  matter)  of  the  uriniferous  tubes,  oily  par- 
ticles, pus,  blood,  cancerous  and  tuberculous  dibris^  spermatozoa, 
and  confervoid  growths.  All  these  are  insoluble  in  acids  and 
alkalies  as  applied  in  the  ordinary  examination  of  the  urine. 

II. — URIC  ACID.       C^jH^N^O,  +  4  Aq. 
(Synonym — IMhie  add.) 

Uric  acid  exists  in  normal  urine  in  combination  with  alkaline 
bases;  but  under  certain  conditions  it  is  precipitated  in  the  free 
state,  and  forms  a  deposit  of  orange-red  crystals. 

Naked-eye  characters, — The  crystalline  nature  of  the  deposit 
can  nearly  always  be  recognized  by  the  naked  eye;  but  in  rare 
instances  the  crystals  are  so  small  that  they  require  the  micro- 
scope for  their  detection.  Uric  acid  crystals  may  form  a  film 
on  the  top,  or  lie  scattered  as  brilliant  brown  specks  on  the  sides 
of  the  glass,  or  subside  into  a  dense  red  deposit  like  cayenne 
pepper.  The  naked  eye  is  nearly  always  sufficient  to  identify 
uric  acid  with  certainty,  because  no  other  brown  crystals  occur  in 
urine  as  a  spontaneous  deposit.  When  the  crystals  are  very 
minute,  the  deposit  resembles  the  amorphous  urate,  but  is 
denser,  and  sinks  more  rapidly.  Urine  depositing  uric  acid 
has  commonly  a  rich  yellow  or  orange  color,  and  is  invariably 
acid. 

MicrO'Chemicai  characters. — The  primary  form  of  uric  acid  is 
a  rhombic  prism  or  lozenge,  and  to  some  modification  of  this 
figure  the  protean  diversities  of  uric  acid  crystals  may  all  be  re- 
ferred. The  angles  of  the  crystals  are  sometimes  almost  equal, 
•  and  then  quadrangular  tables  or  almost  perfect  cubes  are  ob- 
tained.    (Fig.  3,  a  b.) 

More  frequently  the  angles  are  rounded  oflF  (c  d)  so  as  to  pro- 
duce ovoids  and  barrel  shapes.  A  still  greater  elongation  pro- 
duces a  rod,  and  when  a  number  of  these  are  joined  together  in 
a  common  centre,  stars  are  produced.     The  beauty  and  endless 
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variety  of  these  stars  are  marrellouB,  and  render  them  seductive 
microscopic  objects  (Figs.  4  and  3). 


Tb*  rimpltr  fomi  el 


Sometimee  the  raje  extend  only  in  one  direction,  and  a  fan- 
shaped  figure  Ib  produced,  or  two  fans  are  joined  in  a  common 
e  (Tig.  5). 


Stan  of  aria  add. 
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Among  the  less  common  TarietieB  may  be  mentioDed  pointed, 
Bolid-lookiog  cryBtah  with  a  dark  shading  at  either  end  (Fig-  6,  a). 


Stan  aod  ipilm  al  aria  kdd. 


When  these  lie  flat  they  have  a  totally  different  appearance,  and 
resemhie  priams  of  the  triple  phospate  (6  b).    Other  forms  are 


Banr  fonu  of  nrio  uid  erjatali. 

halbert^haped  (c),  six-Bided  tablets  (Fig.  8,  e),  &c    The  moat 
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carious  and  varied  forms  of  uric  acid  are  generally  found  in  al- 
buminous urines. 

Uric  acid  is  excessively  insoluble.  It  requires  1800  parts  of 
boiling  water  and  15,000  parts  of  cold  water  for  solution.  It  is 
insoluble  in  all  dilute  acids,  but  is  decomposed  with  efierves- 
cence  by  strong  nitric  acid.  Caustic  alkalies  dissolve  it  readily, 
especially  with  the  aid  of  heat.  It  dissolves  also  freely  in  wes^ 
solutions  of  the  carbonates  of  potash  and  soda,  and  in  solutions 
of  borax  and  conmion  phosphate  of  soda.  It  is  insoluble  in  al- 
cohol and  ether.  It  is  entirely  dissipated  by  a  red  heat.  The 
most  delicate  mode  of  recognizing  uric  acid  is  by  the  murexid 
test.  This  is  performed  by  taking  a  small  quantity  of  the  sus- 
pected substance  and  placing  it  on  a  porcelain  dish  or  a  slip  of 
glass;  a  couple  of  drops  of  strong  nitric  acid  are  then  added, 
and  the  heat  of  the  spirit-lamp  applied;  the  uric  acid  dissolves 
with  effervescence;  the  heat  is  continued  until  the  liquid  dries 
into  a  yellowish-red  residue.  If  the  residue,  when  cool,  is 
touched  with  a  rod  dipped  in  caustic  ammonia,  a  bright  violet 
hue  (murexid)  is  instantly  developed,  which  is  perfectly  charac- 
teristic. 

Origin  and  occurrence.-The  quantity  of  uric  acid  in  the  urine 
is  very  minute;  and  were  it  not  for  its  sparing  solubility,  and 
liability  to  be  precipitated  both  before  and  after  emission,  its 
clinical  significance  would  be  very  small.  The  daily  excretion 
of  uric  acid  amounts  to  no  more  than  8  or  10  grains.  Indi- 
viduals vary  a  good  deal  in  the  amounts  which  they  habitually 
separate.  In  three  healthy  young  students  living  on  similar 
diet  and  under  similar  circumstances,  I  found  the  following 
numbers: 

No.  1  (mean  of  47  days), S.051  grains. 

"    2  (mean  of   6  days), 8.462       « 

"    8  (mean  of  8  days), 6.171       ** 

Dr.  Hammond  found  in  his  own  case  the  daily  average  as 
high  as  14.14  grains. 

The  excretion  of  uric  acid  also  presents  considerable  varia- 
tions in  the  same  individual  from  day  to  day.  The  greatest  os- 
cillation of  this  sort  observed  by  myself,  amounted  to  a  differ- 
ence of  more  than  one-half  on  two  successive  days;  on  the  first 
day  5.45  grains  were  separated,  and  on  the  following  day  11.7 
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grains.  It  was  found  that  when  the  mode  of  life  was  tolerably 
uniform,  the  amounts  separated  in  periods  of  five  consecutive 
days  varied  only  slightly  from  each  other  in  the  same  individual. 

The  occurrence  of  a  spontaneous  deposit  of  uric  acid  is  by  no 
means  a  sure  indication  of  an  increased  excretion;  and  I  fre- 
quently found  that  those  days  on  which  a  spontaneous  deposit 
occurred,  showed  less  uric  acid  than  those  days  on  which  no 
uric  acid  was  spontaneously  deposited.  The  mean  daily  quan- 
tity of  uric  acid  separated  in  twelve  days  on  which  there  was 
a  deposit,  was  7.7  grains;  and  the  mean  of  twenty-five  other 
days  on  which  no  uric  acid  was  spontaneously  deposited  was  7.8 
grains. 

The  digestion  of  food  has  a  marked  efiect  on  the  excretion  of 
uric  acid.  I  found  it  increased  after  eating,  not  only  absolutely, 
but  also  relatively  to  the  other  solid  matters  of  the  urine.  In 
the  following  table,  the  result  of  seven  days'  observations  on  the 
effect  of  dinner  are  exhibited.  Three  periods  are  chosen  for 
comparison,  namely:  1.  During  the  prevalence  of  the  alkaline 
tide,  which  corresponds  with  the  entrance  of  the  digested  food 
into  the  blood;  2.  During  the  subsequent  period,  in  which  the 
acidity  of  the  urine  is  restored,  but  the  effect  of  the  meal  still 
continues  to  be  perceptible  in  the  considerable  quantity  of  solid 
matters  separated  by  the  kidneys;^  and  3.  During  sleep,  which 
is  also  a  time  of  fasting. 


Time  of  day. 
(Dinner  at  2  p.m.) 


7  P.M.)  alkaline  tide. 
9 — 11     **      acidity  restored. 
1 —  7    **      urine  of  sleep. 


Uric  aoid,  per 
1000  grains  of 
liqaid  nrine. 


0.40  grains. 
0.18      «* 
0.89 


(I 


Urio  aoid  per 
honr. 


0.86  grains. 
0.18      " 
0.10 


u 


u 


Urio  aoid  per 
100  grains  of 
solid  urine. 


0.88  grains. 
0.84      " 
0.60 


<( 


It  is  seen  that  the  absolute  quantity  hourly  secreted  is  three 
times  greater  during  the  period  of  the  alkaline  tide  than  during 
the  other  periods;  its  proportion  to  the  total  solids  is  also  very 
sensibly  greater.  Even  its  proportion  to  the  water  of  the  urine 
is  greater  than  at  any  other  period,  though  the  urine  of  sleep 
generally  (under  the  mode  of  life  then  followed),  deposited 


1  Bee  Table,  p.  85. 
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amorphous  urates  very  copiously  after  standing  a  few  hours, 
whereas  the  urine  of  the  alkaline  tide  never  deposited  urates.^ 
It  is  further  seen  from  the  table  that  the  amount  of  uric  acid 
has  no  relation  to  the  degree  of  acidity  of  the  urine. 

Professor  Rauke  has  shown  that  neither  sex  nor  age,  nor  the 
height  and  weight  of  the  body,  have  any  decided  relation  to  the 
daily  excretion  of  uric  acid.*  The  season  of  the  year,  and  the 
animal  or  vegetable  nature  of  the  food,  have  little  influence, 
provided  the  articles  of  diet  are  equally  rich  in  nitrogen.  The 
effect  of  exercise  is  uncertain;  sometimes  it  increases,  some- 
times it  diminishes  the  uric  acid.^ 

Pathdogicallyj  it  is  found  that  the  daily  excretion  of  uric  acid 
is  markedly  increased  in  the  febrile  state,  in  certain  diseases  of 
the  liver,  and  after  an  attack  of  gout.  On  the  other  hand,  it 
diminishes  during  the  paroxysm  of  gout,  and  according  to 
Banke,  after  large  doses  of  quinine. 

Uric  acid  is  nearly  related,  both  chemically  and  physiologi- 
cally, to  urea.  Uric  acid  yields  urea  as  one  of  the  products  of 
its  decomposition,  both  by  artificial  means  in  the  laboratory  and 
within  the  animal  body.  Nevertheless,  the  most  exact  observa- 
tions have  failed  to  show  that  there  is  any  inverse  correspond- 
ence between  the  excretion  of  the  two  substances;  usually  urea 
and  uric  acid  increase  and  diminish  together. 

CUnical  significance  of  uric  ctcid. — ^From  what  has  been  already 
stated,  it  will  be  readily  conceived  that  the  clinical  interest  of 
uric  acid  has  not  so  much  to  do  with  the  variations  of  its  quantity, 
whether  absolute  or  relative,  as  with  its  precipitation  in  the  free 
state,  and  the  time  and  place  of  that  precipitation.  The  cir- 
cumstances favorable  to  the  precipitation  of  free  uric  acid  are, 
an  acid  reaction  of  the  urine,  and  abeyance  of  the  conditions 
which  determine  the  precipitation  of  uric  acid  in  combination 
(amorphous  urates);  these  latter  are  considered  in  the  next 
section. 

A  deposit  of  uric  acid  occurring  some  twelve  or  twenty  hours 
after  emission  has  no  pathological  signification.  Healthy  urines 
usually  deposit  uric  acid  as  a  normal  event  in  the  course  of  the 

■  The  seTen  days*  experiments  here  spoken  of  are  the  same  seven  days  which 
are  tabulated  at  p.  85. 

*  Ranke — Ausscheidung  d.  Harnsaure  beim  Menschen,  Munich,  1S68. 

*  See  Parkes  **0n  the  Composition  of  the  Urine/'  p.  88. 
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acid  urinary  fermentation  (see  p.  24).  K  the  deposit  takes  place 
within  three  or  four  hours  after  emission,  the  circumstance  is 
certainly  not  natural ;  but  it  is  not  one  requiring  special  thera- 
peutical  attention:  it  is  frequently  observed  in  convalescence 
from  febrile  complaints,  especially  articular  rheumatism ;  also  in 
the  middle  periods  of  chronic  Bright's  disease,  in  chorea,  and 
in  certain  types  of  diabetes. 

But  if  uric  acid  be  precipitated  before  the  urine  cools,  or  im- 
mediately after,  it  cannot  £eiil  to  awaken  apprehensions  that  a 
similar  event  may  take  place  within  some  part  of  the  urinary 
passages,  and  give  rise  to  the  formation  of  gravel  and  calcuU, 
with  all  their  train  of  painful  and  dangerous  consequences.  A 
prophylactic  treatment  is  urgently  called  for  under  such  circutn- 
stances,  by  which  this  danger  may  be  warded  off.  But  it  will 
be  more  convenient  to  postpone  the  further  consideration  of  this 
important  subject  to  the  sections  which  are  specially  devoted  to 
the  pathology  and  treatment  of  calculous  disorders. 

in. — AMORPHOUS   URATES. 

{Sfnonym* — amorphmu  lithates  ;  urate  of  ammonia  of  Prout  and  Bird  ;  urate  of  soda  ef 

Heintz  and  Lehmann  ;  lateritious  depotit,) 

Naked-eye  characters. — The  "  amorphous  urate"  usually  occurs 
as  a  loose,  reddish,  pulverulent  deposit  wholly  devoid  of  any 
approach  to  crystallization.  Its  color  is  always  deeper  than  the 
urine  from  which  it  falls ;  but  the  color  varies  extremely  both  in 
intensity  and  tint.  It  may  be  fawn,  orange,  brick-red,  pink,  or 
purplish.  It  commonly  sinks  soon  and  completely ;  more  rarely, 
especially  in  albuminous  urines,  the  precipitate  continues  a  long 
while  diffused  in  the  urine,  giving  it  a  milky  appearance.  K 
the  precipitation  takes  place  after  the  urine  has  been  at  rest  in 
the  urine-glass,  a  film  or  bloom  forms  on  the  surface  and  sides, 
which  is  readily  seen  by  inclining  the  glass  to  one  side.  By 
this  peculiarity  the  amorphous  urates  may  be  distinguished  from 
all  other  urinary  deposits  by  the  unaided  senses. 

Micro-chemical  characters, — Under  the  microscope  the  deposit 
is  found  to  be  composed  of  minute  particles  of  granules,  coarser 
or  finer,  and  more  or  less  opaque,  according  to  the  closeness 
of  its  aggregation  (see  Fig.  7). 

By  warming  the  urine,  the  amorphous  urate  dissolves ;  the 
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Pig.  7. 


Amorphoofl  urate  deporit. 


light-colored  and  looser  deposits  disappear  with  a  slight  heat, 
but  the  deeper  colored  and  denser  ones  require  a  more 
elevated  temperature.  As  no 
other  urinary  deposit  disap- 
pears  with  simple  heat,  this 
circumstance  offers  an  easy 
means  of  recognition.  The 
amorphous  urate  answers  to 
the  murexid  test  for  uric  acid. 
It  is  decomposed  by  the  vege- 
table and  mineral  acids  (though 
only  slowly  in  the  cold  by  the 
former),  and  uric  acid  crystals 
are  deposited,  which  may  be 
recognized  under  the  micro- 
scope. The  urates  dissolve  in 
the  caustic  alkalies,  and  in 
solutions  of  the  carbonates  of  potash  and  soda.  They  possess 
an  intense  affinity  for  the  brown  and  pink  pigments  of  the  urine, 
which  they  carry  down  with  them  when  precipitated ;  and  the 
varied  tints  which  they  present  as  deposits  depend  on  this  cir- 
cumstance. 

The  chemical  composition  of  this  deposit  has  been  a  subject 
of  much  dispute.  Prout  and  Bird  believed  it  to  be  composed 
of  urate  of  ammonia,  and  it  usually  passes  under  that  name  in 
this  country.  In  Germany  it  is  commonly  considered  to  be 
mainly  composed  of  urate  of  soda.  More  recent  observations 
indicate  that  neither  of  these  views  is  correct ;  it  would  appear 
rather  that  the  amorphous  urates  have  not  a  fixed  and  constant 
composition,  but  vary  considerably  in  different  samples.  In  all, 
however,  uric  acid  is  combined  with  several  bases — ^potash,  soda, 
ammonia,  and  lime ;  and  this  is  the  special  chemical  character- 
istic of  the  deposit,  that  it  is  composed  of  mixed  urates.  Some- 
times one  base  and  sometimes  another  preponderates.  The 
proportion  of  uric  acid  in  the  deposit  is  very  large,  but  not  con- 
stant Scherer  found  a  little  over  80  per  cent ;  Dr.  Bence  Jones 
over  90  per  cent  This  proportion  is  about  twice  as  much  as  is 
necessary  to  form  acid  urates  (bi-urates)  with  the  bases  present; 
so  that  about  one-half  the  uric  acid  is  loosely  united  with  the 
bi-urates  to  form  the  deposit,  which  therefore  resembles  in  its 
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chemical  constitution  the  qnadroxalate  of  potash.  The  loosely 
combined  uric  acid  can  be  separated  from  the  associated  bi- 
urates  by  simply  treating  the  deposit  with  warm  water,  or  by 
repeatedly  washing  it  on  a  filter  with  cold  water. 

Dr.  B.  Jones  found  potash  the  most  abundant  base,  next 
ammonia,  and  last  soda,  as  \he  following  table  of  his  analyses 
shows  :* 

l>t  Analytii.  U  Amayris. 

Uric  Acid,  ....  94.86  ....  91.06 
Potassium,  ....  8.15  ....  8.78 
Ammonium, ....  1.86  ....  8.86 
Sodium,  .  .       1.11    .  .      1.87 

Hassall  and  Scherer  always  found  lime  in  not  inconsiderable 
quantity.  Dr.  Bence  Jones  succeeded  in  producing  artificially 
exact  counterparts  of  the  amorphous  urates  both  with  potash 
and  soda. 

The  precipitation  of  the  amorphous  urates  depends  on  a  con- 
junction of  the  following  conditions :  an  acid  reaction,  low  tem- 
perature, and  concentration  of  the  urine.  The  occurrence  of 
this  deposit  is  a  sure  sign  of  an  acid  reaction ;  and  the  more 
acid  the  urine,  the  more  liable  is  it  to  deposit  the  amorphous 
urates.  A  drop  of  acetic  or  nitric  acid  will  frequently  determine 
at  once  the  precipitation  of  the  amorphous  urates  in  a  previously 
clear  urine ;  and  when  urine  becomes  sedimentary  after  twelve 
or  twenty-four  hours,  this  is  due  to  the  increased  acidity  pro- 
duced by  the  acid  urinary  fermentation.  The  effect  of  tempera- 
ture is  very  marked :  and  on  cold  winter  mornmgs  the  urine 
voided  on  getting  out  of  bed  generally  becomes  turbid  fix)m 
precipitated  urates  a  few  hours  after. 

The  amorphous  urate  deposit  is  not  a  sign  of  excessive  secre- 
tion of  uric  acid  by  the  kidneys ;  it  indicates  rather  that  its 
proportion  to  the  water  of  the  urine  is  excessive.  Urines  of  a 
high  density,  provided  their  reaction  be  acid  and  the  temperature 
low,  usually  deposit  urates  in  healthy  persons.  There  is  this 
diflference  between  the  conditions  favorable  to  the  deposit  of  free 
uric  acid  and  of  the  amorphous  urates — ^that  a  high  density  (or 
concentration)  favors  the  latter,  and  a  low  density  (or  dilution) 
favors  the  former.     On  the  comparison  of  the  densities  of  a 

1  See  a  Paper  by  Dr.  Bence  Jones  in  the  Journal  of  the  Chemical  Socitey, 
June,  1862. 
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large  nnmber  of  urines^  depositing  respectively  amorphous  urates 
and  free  uric  acid,  I  found  the  mean  sp.  gravity  of  the  former 
1027  and  of  the  latter  1021.  It  is  familiarly  observed  that  a 
urine  which  throws  down  lithates  will  begin  to  deposit  free  uric 
acid  a  few  hours  after,  when  it  has  become,  qiwad  uric  acid,  less 
concentrated. 

The  clinical  significance  of  a  urate  deposit  can  be  applreciated 
only  after  due  consideration  of  the  above  physical  and  chemical 
conditions  of  its  occurrence  in  the  physiological  state.  I  have 
already  stated  that  no  conclusion  as  to  excessive  elimination  of 
uric  acid  can  be  drawn  from  the  occurrence  of  the  urate  deposit. 
It  has  also  been  shown  in  a  previous  page  that  during  the  ab- 
sorption of  food,  and  the  flow  of  the  alkaline  tide,  the  excretion 
of  uric  acid  is  at  its  maximum,  though  the  urine  at  this  period 
very  rarely  deposits  urates,  owing  to  the  depression  or  disap- 
pearance  of  its  acidity;  and  convel^ely,  that  after  long  faeting 
the  urine  is  very  apt  to  deposit  urates,  because  it  is  then  concen- 
trated and  highly  acid,  though  the  hourly  rate  of  excretion  of 
uric  acid  is  then  at  its  lowest  ebb. 

A  deposit  of  amorphous  urates  may  be  regarded  as  having 
either  a  physiological  or  a  pathological  signification.  Physio- 
logicaUyj  a  urate  deposit  may  be  expected  after  profuse  sweating, 
violent  exercise,  prolonged  absence  from  food  and  drink,  and  in 
cold  weather.  Under  these  circumstances  the  deposit  is  occa- 
sional, and  its  color  usually  pale  fawn.  Pathologically^  the  most 
common  determining  cause  of  the  precipitation  of  the  amorphous 
urates  is  the  febrile  state.  Even  a  slight  degree  of  pyrexia,,  as 
in  a  common  cold,  is  usually  accompanied  with  a  urate  deposit. 

The  frequent  or  constant  occurrence  of  a  lithate  deposit  with- 
out or  with  only  a  feeble  degree  of  pyrexia,  is  a  circumstance 
to  awaken  suspicions  of  some  serious  organic  disease ;  but  the 
indication  is  more  general  than  special.  Organic  disease  of  the 
lungs,  heart,  liver,  spleen,  or  any  other  part,  attended  with  ema- 
ciation and  waste  of  the  tissues,  is  usually  accompanied  with 
abundant  urate  deposit. 

Functional  derangements  of  the  digestive  organs  are  also 
generally  accompanied  by  pale  lithate  deposits  in  the  urine. 
Their  occurrence  depends,  in  many  cases  at  least,  as  Dr.  B.  Jones 
has  indicated,  on  a  connection  between  the  reaction  of  the  mu- 
cous membrane  of  the  stomach  and  that  of  the  urine  (see  p.  40). 
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TVeatment. — ^From  what  has  been  stated  of  the  determiniDg 
conditioDB  of  the  amorphous  urate  deposit,  it  is  evident  that  it 
seldom  requires  direct  treatment.  Its  indications  are  of  more 
service  in  diagnosis  and  prognosis  than  in  therapentics.  Some- 
times the  persistence  of  a  lithate  deposit  occasions  each  alarm  to 
the  patient  that  it  may  serve  a  good  purpose  to  cause  it  to  dis- 
appear, though  no  really  curative  end  may  he  gained  thereby.' 
This  is  easily  and  harmlessly  effected  by  a  few  two-scruple  doses 
of  citrate  of  potash.  When  this  direct  parpose  is  not  aimed  at, 
the  treatment  must  be  directed  to  the  removal  of  the  condition 
causing  the  deposit. 


IV. — CBY8TALI.INB    0BATB8. 

Urate  of  soda  and  urate  of  ammonia  are  sometimes  deposited 
separately  in  urine,  in  the  crystalline  form,  and  under  circum- 
stances wholly  different  from  those  which  determine  the  preci- 
pitation of  the  amorphous  urates. 

Urate  of  Soda. — Urate  of  soda  is  familiarly  known  as  a  consti- 
tuent of  goaty  concretions.    When  the  point  of  a  lancet  is  thrust 
into  one  of  the  yellowish-white  nodules  so  common  on  the  ears  of 
gouty  persons,  a  whitish  mortar-Hke 
^'8'  ^*  matter  escapes,  which,  under  the  mi- 

croscope, is  resolved  into  myriads  of 
long  delicate  needles,  arranged  in  bun- 
dles or  stars,  or  lying  separately  (Fig. 
8,  a  a). 

These  acicular  forms  are  never  de- 
posited spontaneously  in  the  urine ; 
but  they  may  be  readily  produced  by 
adding  a  little  liquor  sodee  to  the  com- 
mon amorphous  urate,  in  a  watch-glass, 
and  allowing  the  solution  so  formed  to 
concentrate  by  evaporation  in  the  air 
(Fig.  8,  b  b). 

Urate  of  soda  is  a  comparatively  rare  spontaneous  deposit  in 
urine.     It  occurs,  honever,  occasionally  m  gout,  and  in  the  feb- 


Urato  of  (oda, 

aa.  From  ftgoutfuODaratloD  ;  bb. 

ArtlBelall;  prspaiad  by  adding 

.'liq.    soda   lo    the  mmorphoiu 

snM  dapoait. 


I  I  have  known  ■  phyiician  summoned  ^m  London  to  MancheBter,  at  a  fee 
of  120  guineas,  simply  on  account  of  the  alarm  of  a  feverish  patient  and  his 
friends  ooncaroing  a  simple  tunorphou*  urate  deposit. 
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rile  state,  especially  in  children.  It  fomiB  a  whitish  or  yellow 
Bedimeut,  which  sinks  rapidly ;  it  is  associated  with  an  acid  re- 
action of  the  urine,  and  ia  frequently,  if  not  generally,  deposited 
in  the  hladder  before  the  emission  of  the  nrine.  In  this  respect 
it  differs  from  the  amorphous  urate,  which  is  never  deposited 
until  the  urine  has  cooled. 

Under  the  microscope  it  exhibits  irregnlar,  opaque,  globnlw 
and  Inmpy  masses,  from  which  project  spiny  crystals,  sometimes 
straight,  sometimes  variously  curved  (see  Fig.  9). 

The  occurrence  of  this  deposit  in  the  febrile  complaints  of  in- 
fonts  and  children  probably  depends  on  the  urine  being  exces- 
sively scanty  and  concentrated  and 
long  detained  in  the  bladder.  Its  ap- 
pearance in  such  cases  is  temporary, 
and  ceases  on  the  re-establiahment  of 
the  flow  of  urine.  The  annexed  draw- 
ing (Fig.  9)  was  made  from  a  deposit 
voided  by  a  little  child  of  three  years. 
The  child  was  suffering  ^m  severe 
in&ntile  remittent,  and  no  urine  had 
been  passed  for  two  days.  "While  I 
was  examining  the  abdomen,  the  child 
cried,  and  the  urine  began  to  flow. 
The  first  portions  were  turbid  and  of 
a  gamboge-yellow  color,  and  cont^ned  the  spiny  masses  here 
delineated ;  after  about  an  ounce  of  this  had  come  away,  several 
ounces  of  clear  high-colored  acid  urine  followed. 

OmkaUy,  this  deposit  derives  its  chief  importance  from  thg 
circumstance  that  it  is  precipitated  within  the  urinary  passages? 
The  spiny  crystals  irritate  the  mucous  membrane  of  the  bladder 
or  urethra;  and  the  latter  canal  may  even  be  blocked  up  by  im- 
paction of  masses  of  the  deposit  It  may  also  form  a  nucleus 
around  which  calculous  matter  may  hereafter  aggregate.  The 
great  comparative  frequency  of  vesical  calculi  in  children  is  not 
improbably  owing  to  the  occurrence  of  this  deposit  in  the  nu- 
merous fugitive  febrile  attacks  to  which  children  are  subject. 

UrtUe  of  ammonia. — When  urine  becomes  strongly  ammoni- 
acal,  it  is  liable  to  precipitate  urate  of  ammonia,  in  addition  to 
the  mixed  phosphates  which  are  necessarily  deposited  under 
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those  uircomstanceB.    The  arate  of  ammoDut  haa  DBnallj  a  dense 
white  color;  but  I  have  known  it  possess  a  beaatiful  violet  hue. 
Two  forms  are  seen  under  the  microscope.     The  most  com- 
mon are  spheres  and  globular  masses, 
Fig.  10.  which  appear  almost  black  by  trans- 

mitted  light,  owing  to  their  opacity 
(see  Fig.   10,  a).    These  spheres  are 
easily  obtained  by  leaving  a  urine  con- 
taining the  amorphous  urate  to  stand 
in  the  air  until  it  becomes  ammonia- 
cal.     The  second  form  (b)  occurs  as 
very  minute  slender  dumb-bells :  these 
generally  lie  singly ;  or  two  lie  athwart 
^'l^^tJ^iJ^^^."^^    each  other  so  as  to  form  a  cross;   or 
■ndgiobDiuDunMiJ.Damb-     three  ftre  united  so  as  to  form  a  ro- 
balli,  sronu,  roHttH.  mi        i  i  > 

Bette.     Ihey  become  coarser  and  larger 

with  age.  This  deposit  has  no  special  cUnieal  significance;  its 
occurrence  is  merely  an  incident  in  ammoniacal  decompositdon 
of  the  urine.  It  is  a  frequent  iugredient  of  the  secondary  phos- 
phatic  crust  which  invests  urinary  calculi  in  the  later  periods 
of  their  growth.     {See  Ukolithiasis.) 


T. — OXALATE   OP  LIMB. 

(Oxalnria  :  oscalie  aeid  JialMtiii.) 

Nahd-ei/e  characters. — A  deposit  of  oxalate  of  lime  is  usually 
very  scanty,  and  looks  like  a  slight  cloud  of  mucus.  Owing  to 
this,  and  its  cotorlessness,  it  seldom  attracts  the  attention  of  a 
patient  If,  however,  the  urine  be  transferred  into  a  urine- 
glass  immediately  after  emission,  as  is  usually  practised  in  hos- 
pital wards,  the  following  appearances  are  produced,  which  are 
sufficiently  characteristic  to  enable  the  observer  to  recognize 
the  deposit  with  certainty  by  the  unaided  eye.  The  sides  of 
the  glass  are  seen  to  be  traversed  by  numerous  very  fine  lines, 
running  in.  bands,  transversely  or  obliquely,  giving  an  appear- 
ance as  if  the  glass  were  finely  scratched.  This  appearance  is 
due  to  the  crystallization  of  the  oxalate  on  the  fine  lines  or  in- 
equalities left  after  cleaning  the  glass  by  towelling.  The  sub- 
sided portion  is  equally  peculiar ;  it  consietB  of  two  parts — a 
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soft  pale-gray  mncous-like  sediment  occupying  the  bottom  of 
the  vessel,  and  overlying  this  a  snow-white  denser  layer  with  an 
imdulating  but  sharply  limited  surface.  The  only  other  sub- 
stance which  crystallizes  in  lines  on  the  sides  of  the  glass  is  uric 
acid ;  this  is  easily  discriminated  by  the  greater  coarseness  of 
the  lines  and  their  more  or  less  brown  color. 

Micro-chemkal  characters, — Oxalate  of  lime  occurs  in  very  mi- 
nute crystals,  the  largest  only  appearing  to  the  naked  eye  as 
sparkling  points.  Two  forms  are  met  with.  The  most  comnaon 
are  octahedra,  greatly  shortened,  or  flattened,  in  one  direction. 
The  crystals  present  difierent  appearances  according  to  the  side 
on  which  they  lie.  Commonly  they  rest  on  their  short  axis, 
and  appear  as  squares  crossed  diagonally  by  a  pair  of  lines  (Fig. 
11,  a).    As  they  roll  over  in  the  field  of  the  microscope,  they 

Pig.  n. 


Oxalate  of  lime— ootahedra  and  dumb-bells,  of  Yarions  forms,  and  in  Yarions  positions. 

assume  various  forms — lengthened,  pointed  octahedra,  crossed 
parallelograms,  &c.  {be).  Sometimes  half-crystals  are  seen — 
four-sided  pyramids  on  a  square  base  {d) ;  and  sometimes  two 
such  pyramids,  instead  of  being  united  by  their  bases  to  form 
the  ordinary  octahedron,  are  separated  by  a  short  square  prism 
{e).  The  second  form  of  oxalate  of  lime  is  that  of  dumb-bells 
and  minute  ovoids  and  circles  {fg).    The  different  appearances 
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are  produced  by  the  different  postures  assumed  by  the  objects ; 
and  as  they  roll  over  in  the  field  of  the  microscope  the  dumb- 
bell is  seen  to  change  to  an  ovoid  or  circle,  and  vice  versd.  Their 
real  shape  is  that  of  an  oval  or  circular  disk,  with  rounded  mar- 
gins^ and  a  depression  in  the  centre  on  either  fiEtce. 

The  dumb-bells  are  identical  in  composition  with  the  octa- 
hedra.  Dr.  Bird,  in  his  later  editions,  expressed  a  doubt  on  this 
point,  on  the  ground  of  their  different  behavior  with  polarized 
li^t.  Dr.  Thudichum,  who  investigated  the  matter  afresh,  has, 
however,  shown  that  the  octahedra  have  a  polarizing  power 
equally  with  the  dumb-bells,  and  that  there  is  no  reason  to  con- 
sider them  as  differing  in  chemical  composition. 

The  precipitation  of  oxalate  of  lime  as  dumb-bells  depends 
on  some  physical  condition  which  interferes  with  the  ordinary 
crystallization.  Very  frequently  urine  depositing  dumb-bells 
contains  little  masses  of  viscid  mucus ;  and  it  seems  probable 
that  a  certain  viscidity  of  the  urine  is  essential  to  this  globular 
precipitation.* 

Oxalate  of  lime  is  insoluble  in  alcohol,  ether,  water,  and  the 
vegetable  acids ;  but  it  dissolves  readily  in  the  mineral  aqios. 
The  urine  depositing  it  is  usually  high-colored  and  acid ;  very 
rarely  neutral  or  faintly  alkaline ;  and  never,  so  far  as  I  have 
seen,  freely  alkaline.  Oxalate  of  lime  is  often  conjoined  with 
uric  acid  and  the  amorphous  urates;  much  more  rarely  with  the 
stellar  phosphate  of  lime. 

Production  and  occurrence. — The  frequent  occurrence  of  oxalic 
acid  in  the  urine  cannot  be  a  matter  of  surprise  when  it  is  remem- 
bered that  it  differs  from  carbonic  acid— one  of  the  chief  final 
products  of  the  disintegration  of  the  tissues — only  in  possessing 
half  an  atom  less  of  oxygen.  It  constitutes  probably  one  of  the 
penultimate  stages  in  the  series  of  decompositions  through  which 
the  effete  tissues  pass  preparatory  to  their  final  exit  from  the 
body.  A  large  number  of  substances  which  occur  in  the  body 
(uric  acid,  creatin,  fats,  starch,  sugar,  &c.)  can  be  made  to  yield 
oxalic  acid  in  the  laboratory ;  and  it  is  highly  probable  that  a 
similar  change  occurs  in  the  living  economy.     With  regard  to 

>  The  precipitation  of  carbonate  of  lime  in  spheres  and  close  dumb-bells  in 
the  viscid  urine  of  the  horse  is  an  example  of  tne  same  kind.  Mr.  Rainey  has 
shown  a  much  wider  application  of  the  same  principle  in  the  calcifications  which 
take  place  naturally  in  the  hard  tissues  of  the  body.  See  Med.-Chir.  Rev.i  vol. 
zx,  p.  451. 
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nric  acid  this  has  been  positively  ascertained  by  Wohler ;  and 
Dr.  Garrod  has  succeeded  in  showing  that  oxalic  acid  is  present, 
sometimes  at  least,  in  the  blood. 

It  is  therefore  easy  to  understand  how  oxalic  acid  should  exist 
in  urine ;  also  that  it  may  be  partly  derived  from  the  blood  and 
appear  in  the  urine  at  the  moment  of  secretion,  and  partly  be 
produced  after  the  urine  is  secreted  by  conversion  from  uric  acid. 
Dr.  Owen  Rees  has  nevertheless  expressed  his  strong  disbelief 
in  the  existence  of  oxalate  of  lime  in  the  blood,  apparently  on 
the  ground  of  the  chemical  difficulty  in  conceiving  tiiat  oxalate 
of  lime,  from  its  insolubility,  could  exist  dissolved  in  the  blood ; 
he  contends  that  all  the  oxalate  of  lime  found  in  the  urine  is 
produced  from  uric  acid  after  separation  from  the  blood.*  These 
theoretical  objections,  however,  do  not  avail  against  the  positive 
fact  that  oxalic  acid  and  its  compounds,  even  the  insoluble  oxa- 
late of  lime,  pass  through  the  blood  into  the  urine  when  intro- 
duced into  the  stomach.  Wohler  found  that  oxalic  acid  given 
to  dogs  caused  oxalate  of  lime  to  appear  in  the  urine.  Piotrowshy 
confirmed  these  results  by  experiments  on  himself.  He  took,  in 
divided  doses,  from  80  to  100  grains  of  oxalic  acid  in  the  course 
of  about  six  hours,  and  found  that  from  8  to  14  per  cent,  ap- 
peared in  the  urine  as  oxalate  of  lime,  mixed  with  a  little  alkaline 
oxalate.  Similar  results  were  obtained  with  the  oxalate  of  soda. 
When  the  insoluble  oxalate  of  lime  was  taken  in  the  same  doses, 
very  much  less  of  it  appeared  in  the  urine ;  still  about  1 J  per 
cent,  could  be  recovered.' 

Clinical  significance. — ^Distinction  must  be  made  between  slight 
occasional  deposits,  and  large  quantities  occurring  persistently. 
In  the  former  case,  it  cannot  be  said  positively  that  there  is  any 
departure  from  the  normal  state,  seeing  that  oxalic  acid  is  in  all 
probability  a  natural  constituent  of  urine;  at  least,  it  is  con- 
stantly found  in  the  urine  of  perfectly  healthy  individuals. 

But  when  the  deposit  is  constant  and  large^  an  abnormal  state 
must  be  recognized  to  exist;  and  we  are  called  upon  to  consider 
what  pathological  significance  it  may  have,  and  whether  it  sup- 
plies any  indications  for  treatment. 

The  most  obvious  inference  is,  that  there  exists  a  liability  to 
the  formation  of  an  oxalate  of  lime  calculus.     This  point,  and 

1  "  On  CalcalouB  Disease."    Croonian  Lectares  for  1S56,  pp.  2  et  «ea. 
«  Archiv  f.  Physiol.  Heilk.,  1857,  p.  122. 
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the  preventive  treatment  to  be  followed,  will  be  considered  in 
the  section  on  calculous  disease. 

But  a  much  wider  significance  has  been  given  by  some  aathors 
to  oxalate  of  lime  deposits;  and  a  certain  group  of  symptoms 
which  are  alleged  to  accompany  these  deposits,  has  been  erected 
into  a  distinct  pathological  state  under  the  name  of  the  oxcUic 
acid  diathesis.  Dr.  Prout  was  the  first  to  promulgate  this  view, 
and  he  has  been  followed  by  Dr.  Bird  and  Dr.  Begbie.  Dr. 
Bird  gives  the  following  account  of  the  symptoms  which  ac- 
company oxaluria:  "They"  (the  patients)  "are  generally  much 
emaciated,  excepting  in  slight  cases,  extremely  nervous,  pain- 
fully susceptible  to  external  impressions,  often  hypochondriacal 
to  an  extreme  degree,  and  in  very  many  cases  labor  under  the 
impression  that  they  are  about  to  fall  victims  to  consumption. 
They  complain  bitterly  of  incapabili^  of  exerting  themselves, 
the  slightest  exertion  bringing  on  fatigue.  Some  feverish  ex- 
citement, with  the  palms  of  the  hands  and  soles  of  the  feet  dry 
and  parched,  especially  in  the  evening,  is  often  present  in  severe 
cases.  In  temper  they  are  irritable  and  excitable;  in  men  the 
sexual  power  is  generally  deficient  and  often  absent.  A  sevel^ 
and  constant  pain,  or  sense  of  weight  across  the  loins,  is  gener- 
ally a  prominent  symptom,  with  some  amount  of  irritability  oi 
the  bladder.  The  mental  faculties  are  generally  but  slightly 
affected,  loss  of  memory  being  sometimes  more  or  less  present." 
(Urinary  Deposits,  5th  ed.  p.  251.) 

This  train  of  symptoms  is  familiar  enough  to  every  practi- 
tioner; and  the  occurrence  of  oxaluria  in  such  cases  is  undoubt- 
edly common  enough;  but  these  symptoms  may  be  present  in 
typical  completeness  without  oxaluria,  and  conversely  oxaluria 
may  exist  in  its  highest  intensity,  and  even  go  on  to  the  forma- 
tion of  a  mulberry  calculus,  without  evoking  any  of  the  above- 
mentioned  symptoms.  Every  one  who  has  had  experience  in 
calculous  disorders  cannot  have  failed  to  observe  that  the  sub- 
jects of  mulberry  calculus,  especially  children,  are  not  unfre- 
quently  in  the  enjoyment  of  blooming  health  so  long  as  no  local 
irritation  has  been  set  up  by  the  concretion.  It  will  also  not 
fiul  to  be  remarked  that  the  symptoms  attributed  to  oxaluria 
are  almost  identical  with  those  attributed  to  spermatorrhoea. 
Disturbed  equilibrium  and  loss  of  tone  of  the  nervous  system, 
with  symptoms  (more  or  less  intense)  of  impaired  digestion,  are 
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nnfortanately  a  too  common  resultant  of  the  intense  activity  of 
mind  and  body,  and  the  trying  wear  and  tear  of  modem  life; 
and  both  physician  and  patient  are  natarally  anxious  to  find 
some  material  alteration  to  account  for  a  condition  which  is  suf- 
ficiently serious,  and  which  is  remarkable  for  its  want  of  defini- 
tion. The  patient  often  fixes  on  some  derangement  of  the  sex- 
ual function,  generaUy,  in  these  times,  on  spermatorrhoea,  under 
the  inspiration  of  unscrupulous  publications  too  widely  circu- 
lated among  the  curious  public,  or  on  heart  disease,  consump- 
tion, or  gravel.  The  physician  is  able,  by  means  of  physical 
examination,  to  set  aside  these  more  open  delusions,  but  falls 
himself  into  the  trap  of  his  own  ingenuity,  and  is  only  more 
elaborately  wrong  than  his  patient.  He  finds  crystals  of  oxalate 
of  lime  in  the  urine,  and  persuades  himself  that  he  has  discov- 
ered the  first  link  in  the  chain  of  consequences.  It  may  be 
much  questioned  (and  I  certainly  see  no  necessity  for  such  a 
supposition),  whether  there  be  any  morbid  condition  antecpdent 
to  the  plain  symptoms  of  the  case,  namely,  a  nervous  system 
npset  because  overtasked,  and  a  digestion  deranged  because 
mismanaged. 

The  facts  and  considerations  which  lead  to  the  above  reflec- 
tions are: 

1.  Intense  oxaluria  may  exist  persistently  without  evok- 
ing tiie  group  of  symptoms  attributed  to  the  oxalic  diathesis. 

2.  This  group  of  symptoms  may  exist  in  typical  develop- 
ment without  the  occurrence  of  deposits  of  oxalate  of  lime 
in  the  urine. 

8.  The  most  varied  morbid  states  coexist  with  oxaluria. 
I  have  been  in  the  habit  for  many  years  of  noting  the 
symptoms  and  pathological  states  of  those  patients  in  the 
Manchester  Infirmary  who  had  pronounced  oxalate  of  lime 
deposits.  Five  out  of  every  six  exhibited  none  of  those  at- 
tributed  to  oxaluria.  Almost  every  variety  of  disease  was 
occasionally  found  associated  therewith.  The  following  es- 
pecially were  observed :  chronic  phthisis,  cardiac  affections, 
emphysema  with  chronic  bronchitis,  chronic  rheumatism, 
ansemia,  hemiplegia,  malignant  disease  of  the  liver  and 
stomach,  chronic  vomiting,  and  cirrhosis. 
I  am  strongly  convinced  that  oxaluria  arises  from  a  variety  of 
conditions,  many  of  them  not  accompanied  by  appreciable  de- 

5 
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partures  from  health,  in  which  the  aBsimilation  of  food  or  the 
disintegration  of  the  tissues  goes  on  imperfectly;  and  that  it  is 
impossible  to  assign  any  constant  train  of  symptoms  as  the 
cause  or  the  consequence  of  oxaluria.  At  the  laost,  oxaluria 
is  only  one  in  a  long  list  of  symptoms,  and  one  of  the  least 
significant. 

Beneke,  who  has  subjected  this  question  to  an  elaborate  ex- 
amination, both  in  the  way  of  experiment  and  observation,  has 
formulated  the  following  propositions,  which  appear  to  me  to  be 
well  founded: 

1.  Oxaluria,  a  condition  which  accompanies  the  lighter 
or  severer  forms  of  illness,  has  its  proximate  cause  in  an 
impeded  metamorphosis, — ^that  is,  in  an  insufficient  activity 
of  that  stage  of  oxidation  which  changes  oxalic  acid  into 
carbonic  acid. 

2.  Oxalic  acid  has,  if  not  its  sole,  its  chief  source  in  the 
azotized  constituents  of  the  blood  and  food;  everything, 
therefore,  which  retards  the  metamorphosis  of  these  con- 
stituents occasions  oxaluria. 

3.  Such  a  retardation  of  the  metamorphosis  of  the  azo- 
tized constituents  of  the  blood  may  be  determined  by  the 
following  causes : 

a.  Abuse  of  azotized  articles  of  food  (direct  retardation). 

b.  Abuse  of  saccharine  and  starchy  articles  of  food  (indi- 

rect retardation). 

c.  Insufficiency  of  the  red  blood-corpuscles  and  (even- 

tually) diminished  oxidation. 

d.  Insufficient  enjoyment  of  pure,  fresh,  ventilated  air. 

e.  Organic  lesions  which  in  any  way  impede  respiration 

and  the  circulation  of  the  blood. 
/.  Conditions  of  the  nervous  system  which  bear  a  charac- 
ter of  depression,  whether  these  arise  primarily  from 
mental  derangement  or  from  pathological  states  of 
the  blood. 

4.  Excess  of  alkaline  bases  in  the  blood,  which,  as  nu- 
merous observations  tend  to  show,  plays  an  important  part 
among  the  setiological  conditions  of  oxaluria;  and  it  is  not 
improbable  that  an  increased  production  of  lactic  and  bu- 
tyric acids  in  the  digestive  canal  consequent  thereupon,  im- 
pedes the  development  of  the  red  blood-corpuscles,  and 
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thereby  generates  that  chlorotic  state  which  so  often  occa- 
sions and  accompanies  oxalaria. 

6.  Catarrhal  conditions  of  the  intestinal  mucous  mem- 
brane, in  case  they  are  accompanied  by  oxaluija,  have  at 
most  only  a  common  source.  They  may  determine  oxaluria 
by  causing  deranged  digestion,  but  cannot  be  considered  as 
its  proximate  cause.^ 
TVeatment. — After  the  foregoing  reasoning  and  conclusions,  it 
is  scarcely  necessary  to  say  that  oxaluria  does  not,  in  the  opinion 
of  the  present  writer,  furnish  special  indications  for  treatment: 
nevertheless  it  will  be  found  that,  apart  from  the  existence  of 
organic  disease,  the  conditions  most  frequently  found  associated 
with  oxaluria,  varied  as  they  are,  call  for  a  tolerably  uniform 
therapeutical  action.  They  demand  a  quickening  of  the  oxida- 
tion processes,  and  a  careful  regulation  of  the  diet.  The  skin 
should  be  encouraged  to  activity  by  systematic  use  of  cold 
sponging,  friction  of  the  skin  with  flesh-brushes,  wearing  of 
flannel  vests  and  drawers,  regulated  exercise  in  the  open  air — if 
available,.horse  exercise.  Many  of  the  cases  yield  only  to  re- 
peated change  of  air :  the  bracing  atmosphere  of  upland  and 
sea-side  localities  generally  suits  the  best.  It  will  often  be 
found  advantageous  to  withdraw  for  a  time  the  use  of  tea  and 
coffee,  and  to  substitute  milk:  or  if  this  prove  heavj-,  milk 
mixed  with  one-fourth  of  lime-water.  The  diet  should  be  judi- 
ciously compounded  of  due  proportions  of  animal  and  vegetable 
substances— diminishing  the  one  or  the  other  group  of  aliments 
according  to  the  ascertained  idiosyncrasy  of  the  patient.  He 
must  be  cautioned  against  heavy  meals-,  and  trained  to  partake 
more  moderately  of  four  meals  a  day.  Digestion  may  be  pro- 
moted by  the  administration  of  the  mineral  acids  in  light  bitter 
infusions,  or  by  small  doses  of  the  bicarbonate  of  potash  in  the 
same  combination.  It  is  not  easy  to  determine  beforehand 
which  of  these  opposite  medicaments  will  prove  most  grateful 
to  the  stomach.  The  rule  of  choice  is,  to  administer  the  acid 
when  the  dyspeptic  symptoms  point  to  an  atonic  state  of  the 
organ  and  of  the  body  generally ;  and  the  alkali  when  the  signs 
point  to  gastric  and  general  irritation. 

'.  Zar  Entwicklanffsgeschichte  d.  Oxularie,  by  F.  W.  Beneke.    Oottlngen, 
ISfiS. 
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VI. — CYSTINE  (CjHjNO^S^. 
(SsmoNjfm — Cfttie  ozidg.) 

Cystine  or  cystic  oxide  is  a  crystalline  body  of  great  rarity, 
which  is  found  only  under  certain  abnormal  conditions  in  the 
bodies  of  animals.  Hitherto  it  has  been  detected  with  certainty 
only  in  man  and  the  dog.  Cloetta  asserts  that  he  found  it  once 
in  the  kidneys  of  an  ox. 

Cystine  was  discovered  by  Wollaston  in  1805,  in  a  orinaiy 
calculus  which  was  mainly  composed  of  it  Since  that  time  a 
considerable  number  of  cystine  calculi  have  been  found  in  dif- 
ferent parts  of  Europe  and  America;  but,  as  compared  with 
other  urinary  concretions,  this  is  one  of  the  most  rare. 

As  a  urinary  deposit,  cystine  has  been  even  less  frequently 
met  with  than  as  a  calculus ;  and  as  nothing  is  known  touching 
the  organic  processes  and  constitutional  states  in  which  cjrstine 
is  produced,  the  clinical  interest  attaching  to  it  is  for  the  most 
part  confined  to  its  manifestations  as  gravel  and  calculus.  A 
number  of  cases  have,  however,  been  observed  where  cystine 
existed  simply  as  a  urinary  deposit,  or  dissolved  in  the  urine. 

Generally,  urine  depositing  cystine  is  turbid  when  voided: 
and  on  standing,  a  copious  light  sediment  subsides,  much  re- 
sembling (to  the  naked  eye)  fawn-colored  lithates.  The  urine 
from  which  cystine  is  deposited  has  frequently  a  peculiar  sweet- 
brier  odor,  a  honey-yellow  color,  and  an  oily  appearance.  It  is 
usually  faintly  acid;  and  very  liable  to  decomposition,  in  the 
course  of  which  it  evolves  sulphuretted  hydrogen,  and  blackens 
white  glass  vessels.  Dr.  Golding  Bird  observed  that  urine  con- 
taining cystine  changed  from  yellow  to  green  when  it  became 
decomposed. 

A  few  drops  of  acetic  acid  always  precipitate  an  additional 
quantity  of  cystine  from  the  supernatant  urine ;  and  if  a  urine 
containing  cystine  holds  it  all  in  solution,  as  may  happen  when 
the  quantity  is  very  small,  acetic  acid  throws  it  down. 

A  deposit  of  cystine  is  not  dissolved  by  heat,  nor  by  the 
vegetable  acids.  It  is  instantly  dissolved  by  caustic  ammonia, 
and  if  the  solution  be  exposed  in  a  watch-glass  to  evaporation 
in  the  air,  beautiftil  six-sided  crystals  are  obtained  as  the  vola- 
tile alkali  exhales.    This  is  the  characteristic  reaction  of  cystine. 


and  leads  to  ite  easy  identificstioii.  Cystine  is  also  solable  in 
the  carbonates  of  the  fixed  alkalies ;  but  not  in  carbonate  of  am- 
monia, which  indeed  is  its  best  precipitant  from  acid  solutions. 
It  la  Boluble  also  in  the  mineral  acids,  but  insoluble  in  acetic  and 
tartaric  acids.  It  is  insoluble  in  water  and  alcohol.  Heated  ou 
a  platina  toil,  it  evolves  thick  white  fumes,  having  a  peculiar 
offensive  odor  resembling  garlic. 

Cystine  is  a  bodyof  very  weak  affinities,  without  taste  or  smell; 
it  acts  ae  a  feeble  base,  and  forms  crystalline  compounds  with 
nitric  and  hydrochloric  acids.  According  to  Pelouze  it  may 
also  play  the  part  of  an  acid;  he  obtained  two  compounds  with 
ulver,  which  he  denominated  cystates.' 

A  spontaneous  deposit  of  cystine  in  urine  is  composed  of  hex- 
agonal tablets.  When  the  ammoniacal  solution  of  cystine  is  al- 
lowed to  evaporate  in  the  Mr,  magnificent  crystals  are  obtained, 
which  iumish  brilliant  objects  for  the  microscope.  Cystine  is 
dimorphous,  and  ciystallizes  in  two  forms,  namely,  as  six-aided 
tablets  and  square  prisms  (Fig.  12). 

Pig.  n. 


Oyatlna.     Haxkgaul  UbIeU  and 


The  ammoniacal  solution  generally  deposits  hexagonal  plates 
only,  or  these  mixed  with  a  few  prisms ;  sometimes,  however, 


le,"  bj  Felouie  Bpfteoded  to  Civlale'i 
tl  of  Civikle'i  treatise  Dv  trtatment  mi 
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the  prisms  are  more  abundant  than  the  plates.  The  prisms 
either  lie  singly  or  fonA  stars ;  they  refract  light  strongly,  and 
the  facettes  which  lie  slantingly  out  of  the  direct  line  of  vision 
appear  perfectly  black,  contrasting  with  the  brilliant  lustrous 
white  of  the  planes  through  which  the  light  passes  vertically. 
This  gives  a  peculiar  striped  appearance  to  the  prisms,  and  causes 
them  to  appear  deceptively  six-sided.  The  hexagonal  tablets 
have  an  iridescent  mother-of-pearl  lustre ;  their  sur&ces  are  often 
beautifully  chased  by  lines  of  secondary  crystallization ;  they  also 
form  thick  rosettes  of  great  brilliancy. 

The  production  of  cystine  in  the  animal  body  has  aa  yet  re- 
ceived no  elucidation.  It  may,  however,  be  assumed  that,  like 
other  urinary  ingredients,  it  pre-exists  in  the  blood,  and  is  merely 
separated  by  the  kidneys.  The  most  remarkable  fact  respecting 
the  constitution  of  cystine  is  the  large  amount  of  sulphur  (nearly 
26  per  cent.)  which  it  contains.  The  close  analogy  of  composi- 
tion between  it  and  taurine,  renders  it  not  improbable  that  the 
liver  is  the  original  source  of  cystine  ;*  and  the  discovery  of  cys- 
tine in  the  livers  of  typhus  patients  by  Scherer*  lends  support  to 
this  view. 

The  other  constituents  of  the  urine  have  not  been  found  al- 
tered in  any  constant  manner  in  cystinuria;  and  the  later  ana- 
lyses of  Beale*  and  Toel*  tend  to  support  the  original  opinion  of 
Civiale,  that  in  cystinuria,  as  in  most  other  calculous  states,  the 
composition  of  the  urine,  apart  from  the  dominant  calculus- 
forming  constituent,  is  normal.  The  excretion  of  sulphuric  acid 
was  not  found  diminished  in  a  case  examined  by  Beale.  It 
would  be  of  more  interest  to  determine  the  amount  of  unoxidized 
sulphur  voided  with  the  urine  in  these  cases.  When  it  is  re- 
membered that  from  3  to  5  grains  of  unoxidized  sulphur  are 
daily  discharged  with  the  urine  by  healthy  men,*  it  would  seem 

1  The  close  connection  between  cystine  and  taurine  may  be  gathered  at  a  glance 
by  a  comparison  of  their  composition  per  cent. : 

CrsUne.  Taaiine. 

Carbon, 30.00  19.20 

Hydrogen,       ....      5.00  6.00 

Nitrogen,         ....     11.66  11.20 

Oxygen, 26.66  88.40 

Sulphur,           ....    26.66  25.60 

»  Archiv  f.  Path.  Anat.  Bd.  x,  p.  228. 

*  Urine  and  Urinary  Calculi,  p.  811. 

*  Ann.  der  Chem.  u.  Pharm.,  Bd.  xcvi,  p.  24.  * 

s  Ronalds :  Phil.  Trans.  1847,  p.  461.  Tne  observations  of  Ronalds  have  been 
since  confirmed  by  Griffith  and  Parkes.  The  same  has  been  found  in  the  urine 
of  dogs  by  Bischoff  and  Yoit. 
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d  priori  not  improbable  that  cystine  is  only  the  sulphur  extract- 
ive in  a  new  form.  If  it  be  so,  one  would  expect  the  unoxidized 
sulphur  to  be  diminished  in  cystinuria. 

Deposits  of  cystine  are  very  bulky;  but  the  quantity,  when 
weighed,  is  found  unexpectedly  small.  Percentage  determina- 
tions have  been  made  by  Prout  and  Beale.  The  former  found 
0.084  and  the  latter  0.09.  Toel  made  a  determination  of  the 
<2a%  excretion  in  two  sisters  of  Bremen,  whose  urine  contained 
cystine  both  as  a  deposit  and  in  solution.  He  obtained  the  same 
daily  average  in  both,  namely  21.6  grains.^ 

Cystine  may  persist  in  the  urine  for  many  years;  it  may  dis- 
appear for  a  while,  and  reappear  again  after  a  longer  or  shorter 
interval ;  or  it  may  disappear  permanently.  It  is  sometimes  suc- 
ceeded by  deposits  of  uric  acid.  The  connection  of  cystine  in 
the  urine  with  deposits  of  the  earthy  phosphates,  on  which  Prout 
and  Civiale  insist,  is  probably  nothing  more  than  a  coincidence 
depending  on  the  strong  tendency  of  urine  containing  cystine 
to  decompose  and  become  ammoniacal,  whereby  the  phosphates 
are  necessarily  precipitated. 

One  of  the  most  curious  circumstances  in  the  history  of  cystine 
is  the  unquestionable  tendency  which  it  shows  to  run  in  families. 
The  facts  bearing  on  this  point  will  be  referred  to  in  treating  of 
cystine  calculus. 

Cystine  has  been  found  mostly  in  children  and  young  adults ; 
though  no  age  is  exempt.  Dr.  Shearman,  of  Rotherham,  be- 
lieves that  scrofulous  children  and  chlorotic  females  are  especially 
liable  to  cystinuria.  In  a  young  woman,  from  whom  Mr.  Jordan 
extracted  a  cystine  calculus  some  years  ago,  in  the  Manchester 
Infirmary,  I  found  considerable  tuberculous  consolidation  of 
both  apices.     The  more  recent  researches  of  Fabre*  do  not  sup- 

*  These  results  of  Toel  are,  however,  of  doubtful  trustworthiness,  inasmuch 
as  he  seems  to  have  followed  a  faulty  analytical  process.  This  was,  first,  to 
estimate  the  80,  in  a  known  quantity  of  the  urine ;  then  to  take  an  equal  portion 
of  the  same  urine,  evaporate  to  dryness,  and  burn  the  residue  with  a  mixture  of 
carb.  soda  and  nitrate  of  potash.  He  then  determined  the  SO,  in  the  fused  mass : 
and  having  subtracted  the  sulphur  previously  found  as  SO.,  apportioned  the  rest 
to  cystine.  He  seems  to  have  forgotten  that  the  urine  mignt  contain  unoxodized 
sulphur,  which  would  of  course  appear  as  SO,  under  the  plan  of  analysis  foU 
lowed. 

*  A.  Fabre :  De  la  cystine,  &c.  Faris  Thesis,  1869.  Fabre  calls  attention  to 
the  hexagonal  appearance  of  uric  acid  crystals  when  precipitated  by  acetic  acid ; 
and  he  attributes  the  conclusions  of  Shearman  to  confoynding  these  with  cystine 
crystals. 
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port  the  opinions  of  Dr.  Shearman.  Fabre  examined  the  urine 
of  a  large  number  of  tuberculous  persons  and  of  thirty-edx  stru- 
mous children,  but  failed  to  detect  a  trace  of  cystine.  In  fifteen 
chlorotic  females  he  likewise  obtained  negative  results. 

It  is  undoubted  that  persons  may  void  cystine  for  years  with- 
out any  other  deviation  from  health  than  what  is  caused  by  the 
physical  irritation  of  the  concretions,  when  these  form.  The 
brothers  Planta,  operated  on  by  Civiale  for  immense  cystine 
calculi,  were  known  to  have  been  excreting  cystine  in  quantity 
for  six  years  continuously,  without  any  impairment  of  health. 
The  sisters  observed  by  Toel  looked  well,  and  were  perfectiy 
healthy,  except  that  they  were  liable  to  nephritic  pains  from  time 
to  time,  when  they  passed  small  calculi  and  gravel. 

The  clinical  significance  of  cystine  is  therefore  chiefly,  if  not 
wholly,  the  danger  of  the  forma^on  of  stone  and  gravel. 

The  treatment  of  cystinuria,  apart  from  that  which  is  designed 
to  prevent  the  formation  of  concretions,  is  necessarily,  so  long 
as  the  rationale  of  its  production  is  so  obscure,  unsatis£Btctory. 
Dr.  Prout  believed  he  saw  benefit  from  the  long-continued  use 
of  nitro-muriatic  acid.  Dr.  Bird,  on  the  other  hand,  found  the 
same  remedy  useless.  If  chlorosis  or  struma  coexist  with  cys- 
tinuria, these  will  of  course  demand  their  appropriate  treatment; 
but  as  yet  nothing  is  known  which  can  pretend  to  have  any 
direct  influence  in  checking  the  formation  of  cystine.  It  may 
be  borne  in  mind,  however,  that  if  the  general  health  can  be 
maintained  at  a  good  standard,  and  the  danger  of  calculus  forma- 
tion warded  off— both  of  which  objects  medical  treatment  may 
fairly  hope  to  attain — ^the  persistence  of  cystinuria  may  be  looked 
on  without  much  anxiety. 


VII. — XANTHINE   (CioH^N^O^). 
(Synonyms — Xanthic  oxide;  uric  oxide.) 

This  rare  substance  was  originally  discovered  by  Dr.  Marcet, 
about  the  year  1817,  in  a  urinary  calculus  given  to  him  by  Dr. 
Babington.  This  concretion  weighed  only  8  grains,  and  had 
apparently  been  passed  spontaneously.  In  1816  the  elder  Lan- 
genbeck  removed  from  a  peasant  boy,  eight  years  of  age,  a  stone 
as  large  as  a  small  eggy  which  was  afterwards  identified  by  Stro- 
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meyer  with  the  xanthic  oxide  or  xanthine  of  Marcet.  In  1837 
a  portion  of  this  stone  was  analyzed  by  Liebig  and  Wohler  ;^  in, 
1846  it  was  re-examined  by  Bodo  linger'  with  identical  results. 
The  name  Xanthine  was  originally  used  by  Unger  to  designate 
a  substance  found  by  him  in  guano,  which  he  at  first  considered 
identical  with  Marcet's  xanthic  oxide,  but  which  he  subse- 
quently established  as  a  new  substance  under  the  name  of 
guanine ;  the  name  xanthine  then  passed  permanently  to  Mar- 
cet's xanthic  oxide; 

In  1829,  Laugier'  described  some  minute  calculi  obtained 
from  a  patient  who  had  passed  several.  Three  of  these  were 
handed  over  to  Laugier ;  the  largest  of  them  weighed  less  than 
one-sixth  of  a  grain.  Their  deep  yellow  color,  their  spherical 
form,  their  smooth  surface,  seemed  to  indicate  that  they  con- 
sisted of  uric  acid.  They  proved,  however,  to  be  xanthine,  and 
yielded  the  characteristic  reaction  with  nitric  acid  and  potash. 

Professor  Dulk,  of  Konigsberg,  removed  a  xanthine  calculus 
weighing  7  grains  from  the  urethra  of  a  boy  (Bird). 

Xanthine  is  a  substance  closely  connected  with  uric  acid,  dif- 
fering from  it  in  composition  only  in  possessing  two  atoms  less 
of  oxygen.  Xanthine  has  been  discovered  by  Scherer  in  the 
blood ;  also  in  the  muscles,  liver,  spleen,  and  brain.  Scherer* 
further  states  that  a  very  minute  quantity  of  xanthine  is  a 
natural  constituent  of  healthy  urine.  Heller  has  been  unable 
to  convince  himself  of  the  correctness  of  this  statement.' 

Xanthine  has  been  met  with  four  times  (as  above  recorded) 
as  a  urinary  calculus :  as  a  urinary  deposit  it  is  alleged  to  have 
been  encountered  by  Bird,  Douglas  Maclagan,  and  Bence  Jones. 
Maclagan  found  it  mixed  with  earthy  phosphates  in  the  urine 
of  an  hysterical  girl.*  Dr.  Bence  Jones's  case  was  a  school-boy 
between  nine  and  ten  years  of  age.  Three  years  before  he  had 
suffered  an  attack  resembling  nephritic  colic,  but  without  sub- 
sequent passage  of  a  stone.  When  first  seen,  the  urine  made  at 
night  contained  a  small  quantity  of  albumen,  but  that  of  the 

>  Poffgend.  Ann.  der  Physik,  1887,  Bd.  xli,  p.  898. 

*  Liebig's  Ann.  der  Chem.  und  Pharm.,  Bd.  Iviii,  p.  18. 

*  Journ.  de  Chim.  M6d.|  vol.  v,  Ist  series. 

«  L5ebig'8  Ann.  d.  Ch.  u.  Ph.,  Bd.  cvii,  Heft  8,  1868. 

*  Heller*8  Harnconcretionen,  p.  189,  note. 

*  Edin.  Med.  Journ.,  1858,  p.  121.    Scherer  doubts  this  case ;  and  thinks  the 
reaction  mentioned  by  Maclagan  insufficiently  characteristic. 
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morning  contained  none.  A  month  later  the  urine  was  fomid 
\^  quite  thick  and  deep  colored.  A  drop  was  placed  under  the 
microscope,  and  a  crystalline  deposit  was  found  resembling  one 
form  of  uric  acid.  From  this  form  I  considered  the  deposit  was 
uric  acid — (the  crystals  were  pointed  ovals).  On  examining  the 
unfiltered  urine  for  albumen  by  heat,  I  was  surprised  to  see  the 
crystalline  deposit  entirely  dissolve.  A  fresh  portion  of  sedi- 
ment showed  the  same  crystalline  appearance  and  the  same 
solubility  by  heat.  ...  A  day  or  two  afterwards  another 
specimen  was  brought  to  me,  containing  the  same  crystalline 
deposit  soluble  by  heat.  The  sediment  formed  about  an  eighth 
of  the  bulk  of  the  fluid.  It  was  collected  on  a  filter,  washed 
with  alcohol,  and  it  gave  the  following  reactions :  It  dissolved 
in  water  and  hydrochloric  acid ;  when  treated  with  nitric  acid 
it  dissolved  without  effervescence,  and  when  evaporated  to  dry- 
ness it  left  a  yellow  residue."*  Further  examinations  of  the 
urine  on  subsequent  occasions  yielded  no  traces  of  xanthine. 

Jackson  thought  he  detected  xanthine  in  diabetic  nrine;  but 
the  tests  he  relied  on  were  untrustworthy.  Lehmann  was 
unable  to  detect  xanthine  in  several  diabetic  urines  which  he 
examined. 

Purified  xanthine,  according  to  Stadeler  (who  operated  on 
xanthine  obtained  from  Langenbeck's  calculus),  shows  itself 
under  the  microscope  as  very  small,  irregular  granules.  When 
dried  it  forms  brittle  crusts,  almost  chalk-white,  with  a  slight 
tinge  of  yellow,  which  become  deeper-colored  when  powdered. 
When  rubbed,  xanthine  acquires  a  waxy  lustre.  It  is  soluble 
in  alkalies ;  also  moderately  freely  in  concentrated  and  warm 
hydrochloric  acid.  This  solution  becomes  turbid  on  cooling, 
and  deposits  quadratic  octahedra  of  a  combination  of  xanthine 
with  the  acid.  It  dissolves  without  effervescence  in  nitric  acid, 
and  the  solution  on  evaporation  leaves  a  bright  yellow  residue, 
which  becomes  violet-red  when  treated  with  solution  of  caustic 
potash.'  The  solubility  of  xanthine  in  water  is  subject  to  ex- 
traordinary variations,  which  are  not  yet  understood.  Stadeler 
found  pure  xanthine  from  Langenbeck's  calculus  to  dissolve  in 

1  Journ.  of  Chemical  Society,  Feb.  1862,  p.  79.  It  may  be  remarked  that  in 
no  previous  account  of  xanthine  have  cryataU  of  that  substance  been  found.  It 
is  to  be  wished  that  in  Dr.  B.  Jones's  case  the  identification  of  xanthine  had 
been  more  perfect. 

>  Strecker:  Liebig's  Ann.,  May,  1861,  Bd.  cxviii,  p.  158. 
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18,333  parts  of  cold  and  in  1178  parts  of  hot  water.  Strecker 
found  artificial  xanthine,  prepared  by  him  from  guanine,  to 
vary  in  its  solubility  according  as  it  was  obtained  from  the  evap- 
orated ammoniacal  solution  or  precipitated  from  its  alkaline 
solutions  by  acetic  acid.  In  the  former  case  the  solubility  in 
hot  water  was,  in  round  numbers,  1  in  1350 ;  but  in  the  latter, 
1  in  396.  Prolonged  boiling  was  found  by  Strecker  to  lessen 
the  solubility  of  xanthine  in  hot  water.^ 


VIII. — LEUCINE   AND   TYROSINE. 

These  two  substances  were  found  by  Stadeler  and  Frerichs 
in  the  urin^  in  typhoid  fever  and  acute  yellow  atrophy  of  the 
Uver.  Tyrosine  has  even  been  found  to  form  a  natural  urinary 
deposit  in  the  latter  disease.  This  deposit  is  described  by  Fre- 
richs as  a  greenish-yellow  crystalline  sediment,  which  increases 
considerably  with  slight  evaporation  of  the  urine.  Under  the 
microscope,  greenish-yellow  globular  masses,  composed  of  aci- 
cular  crystals,  are  seen.  In  one  of  Frerichs'  cases  of  acute  yellow 
atrophy,  he  says  of  the  urine :  "  After  standing  in  the  cold  air 
a  greenish-yellow,  light  sediment  was  deposited,  consisting 
entirely  of  acicular  crystals  of  tyrosine  aggregated  together  in 
globular  masses.  When  a  drop  of  urine  was  evaporated  on  a 
watch-glass,  it  left  behind  a  residuum,  which,  upon  microscopi- 
cal examination,  was  found  to, be  almost  exclusively  composed 
of  the  most  characteristic  possible  crystals  of  leucine  and  tyro- 
sine, partially  saturated  with  coloring  matter."*  Frerichs  re- 
gards the  occurrence  of  these  deposits  as  of  great  importance  in 
the  diagnosis  of  acute  yellow  atrophy  of  the  liver. 

In  May  of  the  present  year  (1865),  my  assistant,  Mr.  Cle- 
ments, brought  me  a  specimen  of  urine  passed  by  a  young 
woman  who  was  suffering  (and  died  the  day  after)  from  acute 
yellow  atrophy  of  the  liver,  in  the  home  district  of  the  Man- 
chester Infirmary.  After  standing  forty-eight  hours,  it  had 
deposited  an  abundant  sediment  of  tyrosine,  crystallized  in 
sheaf-like  bundles  of  acicular  crystals  (see  Fig.  13). 

•  Ibid.,  p.  168. 

«  Frerichi  on  Dis.  of  Liver,  Syd.  Soc.  Trans. ,  vol.  i,  Frontispiece,  Fig.  5, 
and  p.  220. 
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JUmthme,  lofpoxanlhme,  ffuatane,  fyrosme,  laume,  erea&u,  and 
ereatimne,  may  be  regarded  as 
"<'  "'  intermediate  steps  in  the  re- 

gressive ntetamoqjbosis  of  aso- 
tized  tieenea,  of  which  the  ulti- 
mate stages  are  urea,  nric  acid, 
water,  and  carbonic  acid.  It 
is  therefore  not  surprising  that 
they  should  be  found  in  small 
quantities  in  the  tissues  and  the 
blood;  and  that  a  retardation 
of  this  metamorphosis  in  some 
particalar  stage  should  occa- 
sion their  appearance  in  the 
urine. 

Hitherto  their  clinical  signi- 
ficance has  not  been  made  out 
with  sufficient  clearness  to  be  of  practical  service ;  and  the  circum- 
stance that  (except  xanthine  and  tyrosine)  they  never  form  spon- 
taneous urinary  deposits,  removes  them  (at  present)  &om  the 
interest  and  view  of  tlie  practitioner.  But  it  is  not  improbable 
that  the  study  of  these  bodies  in  the  urine  may  hereafter  lead 
to  important  clinical  indications ;  until  then,  it  is  not  desirable 
to  load  a  practical  work  like  the  present  with  details  respecting 
them. 


TjrwiBa,  (pontaDsoDalj  dapodkd  ft-om  th* 
nrinc  of  ■  pititnt  with  udM  jptllow  >tro- 


IX. — PHOSPHORIC  ACID   AND  THE  PHOSPHATES. 

Phosphorus  exists  iu  the  animal  body  in  large  quantities, 
either  oxidized  iuto  phosphoric  acid,  and  united  with  bases  so  as 
to  form  phosphates  which  pervade  the  fluids  and  solids— especi- 
ally the  bones ;  or  auoxidized,  and  combined  in  some  manner 
not  yet  understood  with  albuminous  compounds. 

Phosphoric  acid  passes  out  of  the  body  partly  vrith  the  feces 
and  partly  with  the  urine.  Tbe  diurnal  excretion  of  phosphoric 
acid  by  the  kidneys  varies  Irom  SO  to  90  grains.  The  mean  of 
twenty-five  sets  of  observations  collected  by  Dr.  Parkea,  was 
48.80  grains  a  day.  Two-thirds  or  three-fourths  of  this  are  com- 
bined with  potash  and  soda  to  form  soluble  phosphates,  which 
do  not  come  under  tJiie  notice  of  the  practitioner  as  urinary  de- 
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poeits.  The  remainder  is  united  with  lime  and  magnesia  to  form 
salts,  which,  though  soluble  in  acid  urine,  are  speedily  precipi- 
tated when  the  secretion  becomes  alkaline,  and  constitute  uri- 
naiy  deposits. 

Phosphoric  acid  is  derived  in  part  directly  from  the  food;  in 
part  also  from  the  oxidation  within  the  body  of  the  phosphorus 
of  the  albuminoid  tissues,  and  especially  the  nervous  tissue.  The 
hourly  excretion  of  phosphoric  acid  rises  considerably  after 
meals ;  and  the  earthy  phosphates  undergo  a  proportionally  larger 
increase  than  the  alkaline  phosphates.  In  a  series  of  obser- 
vations extending  over  six  days,  I  found  that  the  average  hourly 
separation  of  the  earthy  phosphates  during  the  two  hours  pre- 
ceding dinner,  amounted  only  to  one-half  the  quantity  separated 
during  the  third  and  foui*th  hours  after  dinner.  The  alkaline 
phosphates  rose  from  8.47  grains  per  hour  before  dinner,  to 
4.90  grains  after  dinner. 

The  food  is,  however,  not  the  sole  source  of  the  phosphoric  acid 
of  the  urine ;  and  the  separation  of  it  goes  on,  though  in  greatly 
diminished  quantity,  after  prolonged  fasting. 

A  very  large  number  of  observations  have  been  made  on  the 
excretion  of  phosphoric  acid  in  disease,  but  with  results  of  slight 
clinical  value.  Dr.  Bence  Jones  has  formulated  the  following 
conclusions  (founded  on  determinations  per  1000  parts) :  "  In 
acute  inflanmiation  of  the  brain,  there  is  an  excessive  amount 
of  phosphates  in  the  urine.  When  the  inflammation  becomes 
chronic,  no  excess  of  phosphates  can  be  shown  to  exist.  •  .  . 
In  some  functional  diseases  of  the  brain,  an  excessive  amount 
of  phosphates  is  observable;  this  ceases  with  the  delirium.  De- 
lirium tremens  shows  a  remarkable  deficiency  in  the  amount  of 
phosphates  excreted,  provided  no  food  is  taken.  When  food  is 
taken  the  diminution  is  not  apparent."^  These  observations  are 
substantially  borne  out  by  the  observations  of  Tomowitz  and 
Beale. 

Professor  Vogel  ascertained  the  rate  of  excretion  of  phospho- 
ric acid  in  a  very  great  number  of  acute  and  chronic  diseases 
(having  made  above  1000  observations),  but  without  eliciting 
any  conclusions  capable  of  clinical  use.* 

*  Medico-Chir.  TranR.,  vol.  xxxviii,  p.  261. 

'  Neabaaer  and  Vogel :  Analysis  of  the  Urine,  Syd.  See.  Trans.,  p.  418 — where 
the  reader  is  referred  for  fuller  information. 
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To  the  practitioner,  therefore,  the  interest  of  phosphoric  acid 
and  the  phosphates  in  the  urine,  is  confined  to  the  earthy  phos- 
phates, which  come  hefore  him  as  urinary  deposits  and  urinary 
concretions. 

Dr.  Prout  dignified  with  the  name  of  "  phosphatic  diathesis," 
the  tendency  to  the  deposition  of  the  earthy  phosphates  in  the 
urine.  Dr.  Bence  Jones^  has,  however,  clearly  shown  that  this 
designation  is  wholly  inappropriate.  There  is  not  the  least  rea- 
son to  believe  that  there  is  any  constitutional  state  specially 
characterized  by  an  excessive  excretion  of  phosphates ;  the  phos- 
phatic diathesis  of  Prout  is  simply  ammoniacal  urine. 


DEPOSITS   OF  EARTHY   PHOSPHATES. 

Phosphoric  acid  is  spontaneously  deposited  in  the  urine  chiefly, 
if  not  exclusively,  in  one  of  the  three  following  combinations : 

1.  Amorphous  phosphate  of  lime,  or  bone-earth  (8  Ca  0, 

PO.). 

2.  Crystallized  phosphate  of  lime  (2  Ca  O,  HO,  PO  +  3 

Aq.) 
8.  Ammoniaco-magnesian  phosphate,  or  triple  phosphate 
(NH,  O,  2  Mg  O,  PO,  +  12  Aq.) 

These  three  compounds  are  occasionally  precipitated  together 
in  one  deposit ;  much  more  frequently  the  first  and  third  are 
found  together,  forming  the  ordinary  sediment  of  ammoniacal 
urine.  This  latter  passes  under  various  names,  viz. :  "  the 
mixed  phosphates,"  the  "secondary  phosphates,"  or  "fusible 
matter."  This  will  come  under  notice  again  as  the  special  con- 
stituent of  secondary  calculous  formations. 

The  earthy  phosphates  are  readily  soluble  in  the  natural  acid 
of  the  urine;  but  are  insoluble  in  neutral  or  alkaline  fluids. 
They  are  consequently  properly  associated  with  an  alkaline 
state  of  the  urine ;  it  is  nevertheless  a  fact  that  the  second  and 
third  occur  occasionally  in  very  feebly  acid  urines. 

Urines  depositing  the  earthy  phosphates,  or  tending  thereto, 
by  their  neutral  or  feebly  acid  reaction,  usually  become  turbid 
when  heated ;  but  they  clear  instantly  on  the  addition  of  any 
acid.     This  behavior  has  been  variously  explained.     Some  have 

^  Animal  Chemistry,  p.  S5. 
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thought  that  the  heat  expelled  the  carbouie  acid  which  held  the 
earthy  phosphates  in  solution;  others,  that  the  heat  caused 
rapid  decomposition  of  the  urea  into  carbonate  of  ammonia, 
and  thereby  suddenly  increased  the  alkalescence  of  the  urine. 
Scherer  thought  the  circumstance  due  to  the  conversion  of  the 
neutral  phosphates  of  lime  and  magnesia  into  basic  salts. 

1. — ^Amobphoxjs  Phosphate  of  Lime,  ob  Boite-eabth. 

This  compound  is  invariably  precipitated  in  alkaline  urine. 
When  the  urine  is  alkaline  from  fixed  alkali,  this  is  the  ordi- 
nary, and  often  the  sole  deposit ;  but  far  more  frequently  it  is 
accompanied  by  the  triple  phosphate. 

It  forms  an  amorphous,  whitish,  light  flocculent  deposit, 
indistinguishable  by  the  naked  eye  from  epithelium.  It  has 
no  affinity  for  the  coloring  matter  of  the  urine,  and  is  conse- 
quently of  a  paler  color  than  the  supernataut  urine,  differing  in 
this  respect  from  the  amorphous  urates.  The  surface  of  the 
urine  is  generally  covered  with  an  iridescent  film. 

The  application  of  heat  does  not  dissolve  the  deposit,  but,  on 
the  contrary,  increases  it.  A  drop  of  any  acid  causes  it  instantly 
to  disappear.  Under  the  microscope  it  appears  as  very  pale^ 
minute  granules  in  irregular  clumps  or  patches,  much  re- 
sembling the  tawn-colored  lithates. 

Its  occurrence  depends  simply  on  the  existence  of  an  alkaline 
reaction,  and  the  presence  of  lime  and  phosphoric  acid  in  the 
urine. 

This  is  the  normal  deposit  of  the  alkaline  urine  after  a  meal. 
It  is  also  frequently  seen  in  persons  whose  urine  has  been  ren- 
dered alkaline  by  remedies  (carbonates,  acetates,  citrates,  &c.), 
and  after  the  excessive  use  of  sweet  and  subacid  fruits.  The 
turbidity  caused  by  the  amorphous  phosphate  exists  in  its 
greatest  intensity  at  the  moment  of  emission  of  the  urine,  and 
does  not  increase  on  cooling. 

The  clinical  significance  and  treatment  of  this  deposit  are 
entirely  involved  in  those  of  alkaline  urine.  Bone-earth  alone 
very  rarely  constitutes  a  urinary  calculus ;  but  it  enters  largely 
into  the  composition  of  phosphatic  calculi  in  combination  with 
the  ammoniaco-magnesian  phosphate. 


UrOBflAHIC    DIPOSITB. 


2.— CXTBTALLUBD  PHOSPHATK  OF  LlHB,  OB  8TKU.AB  PhmPSATK. 

Dr.  Eaaoal]  first  called  attention  to  the  ezuteoce  of  a  ciystal- 
lized  form  of  phosphate  of  lime  occurring  aa  a  orinar;  deposit. 
In  1860  he  communicated  a  paper  to  the'  Bojal  Society  on  the 
composition  and  patholo^cal  importance  of  the  calcareous  phos- 
phates occurring  in  the  uriae  as  a  spontaneous  deposit  of  stellar 
crystals.  He  considered  these  crystals  to  consist.«f  biphosphste 
of  lime ;  he  also  believed  them  of  far  graver  significance  than 
the  triple  phosphate  of  ammonia  and  magnesia. 

In  1861  I  had  an  opportunity  of  re-examining  this  question, 
and  published  the  results  of  my  observations  in  the  British 
Medical  Journal  for  March  30,  1861. 

The  crystals  in  question  present  considerable  variety  of  form 
(Fig.  14). 


nB.14. 


Stan  and  rodi 


The  prevailing  appearance  is  that  of  crystalline  rods  or 
needles,  either  lying  loose  (d),  or  grouped  into  stars,  rosettes 
(a  a),  fans  (6),  or  sheaf-like  bundles  (c).  Some  of  the  crystals 
are  club  or  bottle-shaped  (e  e),  and  abundantly  marked  with 
lines  of  secondary  crystallization. 
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In  a  case  of  diabetes  under  my  care  in  the  Manchester  Infir- 
mary, these  crystals  formed  a  constant  deposit.  The  urine  had 
been  brought  down  by  appropriate  treatment  to  fifty  ounces  a 
day,  and  the  patient  was  steadily  gaining  flesh  and  strength. 
The  deposit  was  often  mixed  with  oxalate  of  lime,  and  some- 
times with  uric  acid ;  but  never,  except  as  the  result  of  putre- 
factive decomposition,  with  the  triple  phosphate.  I  managed 
to  collect  about  two  grains  of  the  crystals  in  a  pure  state,  and 
subjected  them  to  analysis.  The  results  indicated  the  following 
formula :  2  Ca  0,  HO  PO^  +  3  HO. 

By  adding  a  little  chloride  of  calcium  to  healthy  urine,  and 
reducing  its  acidity  to  near  the  neutral  point  with  caustic  soda, 
I  have  oft;en  succeeded  in  obtaining  an  abundance  of  crystals 
doeely  resembling  those  occurring  spontaneously  in  urine.  The 
reaction  of  the  urine  in  which  I  have  found  the  crystallized 
phosphate  of  lime  has  been  generally  faintly  acid,  often  nearly 
neutral,  and  more  rarely  alkaline  from  fixed  alkali. 

The  occurrence  of  a  deposit  of  the  stellar  phosphate  in  urine 
is  not  common.  It  is,  in  fact,  a  rare  deposit,  as  compared  with 
oxalate  of  lime,  uric  acid,  or  the  triple  phosphate.  The  presence 
of  this  deposit  in  quantity  is,  according  to  my  experience,  an 
accompaniment  of  some  grave  disorder.  In  addition  to  the 
case  of  diabetes  already  mentioned,  I  have  seen  the  stellar 
phosphates  in  cancer  of  the  pylorus,  once  in  phthisis,  and  more 
than  once  in  patients  exhausted  by  obstinate  chronic  rheuma- 
tism. They  may,  however,  under  peculiar  conditions,  be  pre- 
cipitated in  a  healthy  urine.  When  the  urine  is  rich  in  lime, 
and  its  acidity  is  at  the  same  time  depressed  to  near  the  neutral 
line,  stell»  of  phosphate  of  lime  may  form  quite  independently 
of  any  grave  disorder,  lAerely  as  the  result  of  a  coincidence  in 
the  chemical  composition  and  reaction  of  the  urine.  For  ex- 
ample, afker  a  full  meal,  the  acidity  of  the  urine  becomes 
greatly  reduced,  and  lime  derived  from  the  food  is  in  excessive 
proportion.  In  such  circumstances,  I  have  several  times  de- 
tected stellse  of  phosphate  of  lime,  but  only  in  scanty  numbers. 
A  depressed  acidity  of  the  urine  is  an  essential  contingent  to 
the  formation  of  these  crystals ;  and  if  the  urine  subsequently 
to  their  formation  increase  in  acidity,  they  may  spontaneously 
disappear. 

6 


IHOKSAHIO    DBPOaiTa. 


— Thx  Fbospbatx  or  Amuokia  asd  Uaokuu,  c 


TUFLB  PBOSTEAn. 


Thie  is  an  insolable  cryBtsUine  componnd,  which  occurs  very 
frequently  as  a  urinaiy  deposit;  sometimeB  alone,  bat  much 
more  commonly  accompanied  with  the  amorphous  phosphate  of 
lime.  When  unmixed  with  any  other  snbatauce  the  deposit  hu 
a  snow-white  appearance ;  and  bright,  sparkling,  colorless  ciys- 
tals  are  observed  studding  the  sides  of  the  urine-glass  and  forming 
a  brilliant  crystalline  film  on  the  top.  The  ordinary  form  of  the 
crystals  is  a  triangular  prism  with  bevelled  ends.  A  very  great 
variety  of  Hubordiuate  forma  are  produced  byaplaning-ofi'of  the 
ridges  and  angles,  and  a  hollowing-out  of  the  sides  (Fig.  16).  lo 
a  high! J  ammoniacal  nriue,  the  magnesian  phosphate  forms  ele- 
gant di-elytral  crystals,  which  appear  to  arise  from  a  hollowing 
of  the  sides  and  a  deep  notching  of  the  extremities  of  the  prisma. 

Fig.  16. 


Diffennt  forms  of  tripla  ^Ofplut*  erjiiili. 

The  triple  phosphate  is  easily  soluble  in  acids;  yet  it  may  be 
fonnd  in  urine  that  is  feebly  acid  to  test  paper.  Heat  does 
not  affect  it,  and  the  urine  which  deposits  it  commonly  becomes 
turbid  by  boiling. 

This  deposit  is  necessarily  present  in  ammoniacal  urine,  ex- 
cept in  the  very  rare  contingency  of  the  nrine  not  containing 
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any  magnesia.  WLen  urine  is  alkaline  from  fixed  alkali,  crystals 
of  this  salt  generally  appear  after  a  while.  This  is  easily  expli- 
cable after  the  demonstration  by  Neubauer  and  Heintz  diat  am- 
moniacal  compomids  exist  in  small  quantities  even  in  fresh 
natural  urine. 

In  the  immense  nugority  of  cases  the  deposition  of  this  salt 
is  only  an  incident  due  to  the  loss  of  the  acid  reaction  of  tj]|e 
urine,  and  especially  of  ammoniacal  decomposition  of  the  urine. 
Occasionally,  however,  it  occurs  in  fresh  urine  which  is  neither 
decomposed  nor  sensibly  (to  the  smell)  ammoniacal.  The  fol- 
lowing is  the  most  remarkable  instance  which  I  have  witnessed. 
J.  P.,  a  gentleman,  aged  twenty-nine,  of  a  moderately  healthy 
but  irritable  appearance,  consulted  me  on  account  of  a  sense  of 
weakness  in  the  back  and  loins,  with  general  debility  and  lan- 
guor, and  a  tendency  to  sudden  perspirations  and  fits  of  nervous- 
ness. There  was  severe  smarting  at  the  close  of  micturition. 
He  had  sufiTered  from  gonorrhoea  three  years  previously,  but 
had  been  completely  free  from  any  urethral  discharge  for  some 
time.  The  urine  was  examined  on  several  occasions.  It  was 
faintly  acid  when  voided,  and  deposited,  sometimes  before  it  was 
cold,  and  generally  within  a  couple  of  hours,  an  abundant  pre- 
cipitate of  the  unmixed  ammoniaco-magnesian  phosphate.  The 
annexed  note  was  taken  of  the  urine  voided  at  11.80  a.  m.,  on 
January  28,  1861 :  "  In  half  an  hour  it  was  found  transparent, 
perfectly  sweet  (t.  e.  not  putrescent),  faintly  acid,  and  sparkling 
ciystals  of  the  triple  phosphate  could  be  seen  floating  in  it.  At 
four  p.  M.  the  same  day,  the  specimen  was  quite  clear ;  brilliant 
crystals  pf  triple  phosphate  studded  the  sides  of  the  glass,  and 
at  the  bottom  was  collected  an  abundant  snow-white  deposit  of 
the  same  crystals.  The  urine  was  not  albuminous,  neither  did 
it  contain  pus  or  epithelium.  On  the  following  day  the  speci- 
men continued  unchanged ;  but  on  the  fourth  day  the  reaction 
had  become  faintly  alkaline ;  the  deposit  was  losing  its  snow- 
white  character,  and  reddish  flakes,  composed  of  spheres  of 
urate  of  ammonia,  had  become  deposited.  From  this  date  the 
urine  began  to  decompose,  and  speedily  became  ammoniacal  and 
offensive."  This  condition  of  the  urine,  together  with  the  un- 
pleasant symptoms  before  noted,  gradually  disappeared  in  the 
course  of  six  weeks,  under  the  influence  of  cold  sponging,  sys- 
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tematic  exercise  in  the  open  air,  and  the  adminiBtration  of  dilute 
nitric  acid  in  a  bitter  infusion. 


X.— CARBONATE  OF  LIMB. 

When  urine  becomes  alkaline  from  carbonate  of  ammonia,  a 
epiall  quantity  of  carbonate  of  lime  is  precipitated  in  an  amor- 
phous condition  with  the  earthy  phosphates.  I  have  never  seen 
it  in  a  crystalline  form  in  human  urine:  but  it  occasionally 
occurs  in  globular  spheres  and  cornucopia-like  crystals  (Bird, 
Hassall).  In  the  alkaline  and  viscid  urine  of  the  horse,  carbon- 
ate of  lime  is  frequently  deposited  in  the  form  of  minute  spheres 
composed  of  radiating  linear  crystals,  which  are  striking  ob- 
jects under  the  microscope.  They  show  a  dark  cross  with 
polarized  light.  The  assumption  of  this  globular  form  is  pro- 
bably connected  with  the  viscidity  of  the  urine. 

Carbonate  of  lime  constitutes  a  variety  of  urinary  calculus 
which  is  of  extreme  rarity  in  the  human  subject,  but  much 
more  common  in  the  herbivora. 

XI. — SULPHURIC  ACID  AND  THB  SULPHATBS. 

About  30  grains  of  sulphuric  acid,  in  combination  with  alka- 
line bases,  are  daily  excreted  by  the  kidneys.  A  part  is  derived 
directly  from  the  food,  and  a  part  from  the  oxidation  of  the 
sulphur  contained  in  the  albuminous  compounds.  The  sul- 
phates are  highly  soluble,  and  they  never  constitute  a  spontane- 
ous urinary  deposit. 

In  all  febrile  states  sulphuric  acid  is  increased.  Dr.  Parkes 
has  observed  a  decided  increase  after  the  use  of  liquor  potass». 
An  increase  is  also  observed  after  food,  and  in  all  conditions 
associated  with  an  intensified  metamorphosis  of  tissue. 

It  has  not  yet  been  shown  that  a  knowledge  of  the  quantity 
of  sulphuric  acid  separated  by  the  kidneys  in  any  particular 
case  of  disease  is  capable  of  subserving  any  practical  purpose. 

Xn. — CHLORINE  AND   THB  CHLORIDES. 

The  chlorides  never  form  spontaneous  deposits  in  the  urine; 
and  the  variations  in  their  quantities  have  only  an  uncertain 
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relation  to  special  states  of  disease,  but  depend  chiefly  on  the 
times  of  the  meals  and  on  the  general  rate  of  tissue-changes. 

A  good  deal  of  attention  has  been  called  to  the  &lling  off  or 
disappearance  of  the  chlorides  in  the  urine  in  acute  pneumonia, 
and  their  reappearance  when  resolution  is  established.  It  has 
been  asserted  that  a  knowledge  of  the  amount  of  chlorides  ex- 
creted by  the  kidneys  in  the  course  of  this  disease,  furnished 
valuable  information  for  prognosis  and  treatment.  Later  ob- 
servations have,  however,  shown  that  the  indication  is  far  from 
being  a  reliable  one,  and  that  the  notions  entertained  in  some 
quarters  of  its  utility  are  greatly  exaggerated.  Although  it  be  a 
rule  of  very  prevalent  application,  that  the  chlorides  in  the  in- 
crement stage  of  acute  pneumonia  are  almost  completely  re- 
tained within  the  body,  and  that  their  reappearance  in  the  urine 
is  coincident  with  commencing  resolution,  yet  there  are  excep- 
tions to  both  these  statements,  especially  to  the  coincidence  of 
the  reappearance  of  the  chlorides  with  commencing  deferves- 
cence (see  Parkes). 


8UPPLEMBNTART  BBMABKS  ON  THB  BXCRETION  OF  PHOSPHOBUS, 

SULPHUB,  AND  CHLOBINE. 

These  three  elements  enter  largely  into  the  composition  of 
the  body,  and  they  are  abundantly  present  in  articles  of  food. 
They  pass  out  of  the  body  chiefly  with  the  urine ;  but  partly 
also  with  the  faeces.  Multiplied  observations  have  been  made, 
and  continue  to  be  made,  on  the  rate  of  their  excretion  both  in 
health  and  disease ;  and  important  physiological  and  pathologi- 
cal deductions  have  been  drawn  from  these  investigations.  It 
has  been  considered  that  the  rate  of  excretion  of  phosphorus 
and  sulphur,  under  proper  precautions  and  corrections,  fiir- 
nished  a  measure  of  the  exchange  of  material  within  the  body 
— that  is,  of  the  activity  of  the  molecular  life  of  the  tissues:  and 
that  in  disease,  an  important  insight  into  obscure  phenomena 
could  be  thus  obtained,  capable  of  being  turned  to  practical 
uses.  In  proportion,  however,  as  these  researches  have  been 
extended,  it  has  become  clearer  and  clearer  that  these  expecta- 
tions are  not  likely  to  be  realized,  and  that  the  practitioner  is 
not  likely  to  draw  much  help  from  these  recondite  sources. 
The  difllculties  in  the  way  are  manifold.    In  the  first  place, 
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quantitative  determinations  of  sulphur  and  phosphorus,  notwith- 
standing all  the  aid  of  modern  volumetrical  methods,  are  still 
too  troublesome  and  tedious  to  be  within  reach  of  any  but  a 
very  select  body  of  practitioners.  But  this  is  one  of  the  smallest 
difficulties.  In  all  such  determinations  it  is  necessary  to  do 
more  than  ascertain  the  proportion  per  cent.  To  obtain  results 
of  any  value,  the  quantity  per  day  must  be  ascertained.  Again, 
there  are  physiological  variations  to  make  allowance  for,  arising 
from  food,  exercise,  sleep,  kc. ;  and,  thirdly,  it  has  now  been 
ascertained  that  all  known  conditions  remaining  the  same,  the 
rate  of  excretion  of  these  elements  presents  oscillations,  fi-om  an 
unexplained  temporary  retention,  or  partial  retention,  of  the 
elements  within  the  body,  which  is  succeeded,  after  a  shorter  or 
longer  interval,  by  a  compensating  increased  discharge.  These 
circumstances  render  it  necessary  to  continue  the  observations 
over  a  number  of  days — six  or  eight — in  order  to  cover  the  in- 
equalities. For^ese  and  other  reasons  which  might  be  men- 
tioned, these  inquiries  are  surrounded  with  difficulties.  It  is 
little  wonderful,  therefore,  that  the  results  obtained  by  different 
experimenters  show  a  marked  want  of  uniformity :  and  it  is  sim- 
ply the  fact  that,  from  a  clinical  point  of  view,  these  laborious 
investigations  must  at  present  be  regarded  as  infructuous,  and 
for  that  reason  they  may  be  passed  over  with  only  a  slight  no- 
tice in  a  practical  work.  It  is  highly  desirable,  however,  that 
researches  of  this  class  should  be  pushed  on ;  it  is  impossible  to 
say  how  soon  practical  lessons  may  be  culled  from  these  now 
apparently  dormant  facts.  At  any  rate,  they  cannot  fail  to  en- 
large our  general  ideas  on  physiological  and  pathological  pro- 
cesses. 

XIII. — UREA  (CjH^NjO,). 

Looking  at  the  urine  from  a  physiological  point  of  view,  urea 
must  be  regarded  as  its  most  important  constituent.  It  is  the 
chief  final  product  of  the  metamorphosis  of  the  albuminous 
tissues,  and  furnishes  the  form  under  which  nearly  all  the 
nitrogen  finds  its  way  out  of  the  body. 

Urea  is  a  bland  crystalline  substance  possessing  the  properties 
of  a  feeble  base.  Its  best  known  combinations  are  the  nitrate 
and  oxalate,  both  of  which  are  much  less  soluble  than  urea 
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itself.  Urea  is  very  soluble  both  in  water  and  alcohol ;  it  never 
forms  a  q)ontaneous  urinary  deposit  Its  presence  in  a  urine  of 
high  density,  or  one  artificially  concentrated,  is  easily  demons 
strated.  If  to  such  a  urine  an  equal  volume  of  strong  nitric 
acid  be  added,  in  a  test-tube,  and  the  tube  be  plunged  into  cold 
water,  the  mixture  speedily  becomes  a  shining  mass  of  crystals 
of  nitrate  of  urea. 

The  daily  separation  of  urea  by  adult  men  between  the  ages 
of  twenty  and  forty,  averages  about  500  grains ;  but  the  amount 
varies  considerably  from  various  causes,  such  as  diet,  exercise, 
meteorological  conditions,  and  individual  peculiarities.  Of  the 
twenty-four  series  of  observations,  of  not  less  than  six  days 
each,  tabulated  by  Dr.  Parkes,  the  minimum  result  is  286.1 
grains  and  the  maximum  688.4  grains  per  day.  The  body- 
weight  has,  as  might  have  been  expected,  a  very  apparent  rela- 
tion to  the  daily  excretion  of  urea,  but  the  relation  is  not  simply 
a  direct  one,  because  the  weight  of  individuals  is  made  up  dif- 
ferently— some  being  heavy  from  bone  and  muscle,  others  from 
an  accumulation  of  fat.  It  is  estimated  that  a  healthy  adult 
man  excretes  urea  at  the  daily  rate  of  8^  grains  per  pound  of 
the  weight  of  his  body. 

The  excretion  of  urea  is  greatly  increased  after  a  meal — espe- 
cially of  animal  food.  Bidder  and  Schmidt  believed  that  this 
arose  from  a  direct  transformation  into  urea  of  a  portion  of  the 
alimentary  materials  without  their  being  previously  fixed  as 
tissues :  but  Bischoff  and  Voit,  with  more  probability,  attribute 
this  increase  to  an  accelerated  tissue-metamorphosis  induced  by 
the  presence  of  flie  new  supplies  in  the  blood. 

Copious  water-drinking  and  exercise  cause  an  increased  sepa- 
ration of  urea.  Children  secrete  more  in  proportion  to  their 
weight  than  adults. 

The  quantitative  estimation  of  urea  in  urine  may  be  made  by 
calculation  from  the  specific  gravity,  or  more  exactly  by  the 
processes  of  Liebig  and  Davy.  For  general  clinical  purposes  suf- 
ficiently accurate  results  may  be  obtained  by  the  first  method. 
The  second  and  third  methods  are  better  suited  for  original 
researches. 

(a).  Estimation  of  the  vrea  from  (he  specific  gravity. — ^Professor 
Haughton  has  drawn  up  a  useful  table  which  indicates  at  a 
glance  the  quantity  of  urea  excreted  per  day,  provided  the 
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number  of  ounces  of  urine  voided  in  the  twenty-four  hours,  and 
the  specific  gravity  of  the  collected  quantity,  be  ascertained. 
The  table,  which  is  here  somewhat  abridged  (see  next  page),  is 
one  of  double  entry,  and  the  daily  excretion  of  urea  is  obtidned, 
in  grains,  at  the  points  of  intersection  of  the  lines  indicating  the 
number  of  ounces,  and  the  specific  gravity  of  the  urine.*  This 
method  is  of  course  inapplicable  to  urines  which  contidn  sugar 
or  albumen. 

(6).  Liebig^a  Vdumetrical  method. — ^This  method  is  based  on 
the  property  of  urea  to  form  an  insoluble  precipitate  of  fixed 
composition  with  the  nitrate  of  the  protoxide  of  mercury.  But 
in  order  that  the  test  may  operate,  it  is  necessary  to  free  the 
urine  beforehand  from  phosphates  and  sulphates.  It  is  also 
necessary  for  complete  accuracy  to  make  allowance  for  the 
chloride  of  sodium  present.  When  chloride  of  sodium  coexists 
in  any  fluid  with  urea,  the  nitrate  of  mercury  produce9  no  pre- 
cipitation of  urea  until  the  whole  of  the  chloride  of  sodium  is 
decomposed  with  formation  of  bichloride  of  mercury  and  nitrate 
of  soda.  After  this  conversion  is  completed,  urea  begins  to  be 
precipitated,  and  the  test  solution  is  to  be  added  until  no  more 
urea  remains  in  solution.  This  point  is  ascertained  by  a  solu- 
tion of  carbonate  of  soda,  which  immediately  develops  a  yellow 
color  when— and  not  before — all  the  urea  has  been  thrown 
down  with  the  mercury. 

Three  solutions  are  therefore  required. 

Mrst.'-^A  baryta  solution,  to  precipitate  the  phosphates  and 
sulphatesr  This  is  composed  of  one  volume  of  a  cold  saturated 
solution  of  nitrate  of  baryta  mixed  with  two  volumes  of 
saturated  baryta-water. 

Second. — The  mercurial  test  solution.  This  contains  11.92 
grains  (0.772  grammes)  of  proto-nitrate  of  mercury  in  ten  cubic 
centimetres  of  water. 

Third, — ^A  solution  of  carbonate  of  soda  of  about  the  strength 
of  twenty  grains  to  the  ounce. 

As  the  preparation  of  the  first  and  second  solutions  is  very 
troublesome — ^the  latter  especially — it  is  more  convenient  to  pur- 
chase them  ready  made." 

1  Med.  Times  and  Gaz.,  Oct.  27,  1864. 

■  These  and  other  test  solutions  for  volumetrical  analyses  of  the  urine  may 
be  had  of  Griffin,  Bunhill  Row,  London ;  and  from  Siebold,  Chemist,  Oxford 
Road,  Manchester. 
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The  analysis  is  performed  in  the  following  manner  : 

1.  Forty  cubic  centimetres  (or  two  volumes)  of  the  urine  are 
mixed  in  a  beaker  with  twenty  cubic  centimetres  (or  one  volume) 
of  the  baryta  solution.  The  mixture  is  thrown  on  a  fQter :  fifteen 
cubic  centimetres  of  the  filtered  fluid  (which  of  course  contain 
two-thirds,  or  ten  cubic  centimetres  of  urine)  are  carefully  mea- 
sured off  and  placed  in  a  small  beaker. 

2.  A  graduated  burette  is  filled  with  the  mercurial  solution, 
which  is  then  very  carefully  dropped  into  the  beaker  until  the 
mixture  begins  to  become  turbid ;  a  few  drops  generally  sufiSlce. 
A  note  is  taken  of  the  quantity  of  the  solution  used  to  reach 
this  point ;  it  indicates  that  all  the  chloride  of  sodium  is  decom- 
posed, and  that  the  urea  is  now  beginning  to  be  precipitated. 

6.  The  mercurial  solution  is  now  added  more  freely,  and 
thoroughly  mixed  by  means  of  a  glass  rod:  a  copious  white 
precipitate  makes  its  appearance,  and  the  analysis  approaches 
completion. 

4.  This  point  is  ascertained  by  pouring  some  of  the  carbonate 
of  soda  solution  into  the  bottom  of  a  white  porcelain  plate,  and 
taking  a  drop  from  the  turbid  mixture  in  the  beaker  by  means 
of  the  stirring-rod,  and  letting  it  fall  into  the  solution  on  the 
plate.  As  long  as  the  drop  produces  only  a  white  curdy  oircle 
the  mercurial  solution  is  to  be  still  added ;  but  as  soon  as  a  yel- 
low tinge  appears  the  analysis  is  finished. 

6.  The  quantity  of  mercurial  solution  used  is  then  read  off, 
and  the  portion  used  before  the  occurrence  of  turbidity  sub- 
tracted— the  remainder  is  what  has  been  employed  to  precipitate 
the  urea.  Each  cubic  centimetre  of  the  solution  used  indicates 
0.164  grain  (0.01  gramme)  of  urea.  From  this,  by  an  easy  cal- 
culation, the  amount  of  urea  in  ten  cubic  centimetres  of  urine 
may  be  ascertained ;  and  if  the  number  of  cubic  centimetres  of 
urine  voided  in  the  twenty-four  hours  be  known,  the  daily  ex- 
cretion of  urea  is  readily  calculated. 

(c).  Davy^s  process  is,  on  the  whole,  less  convenient  and  exact 
than  that  of  Liebig;  it  will  be  sufficient  to  indicate  the  principle 
of  it.  When  a  solution  of  hypochlorite  of  soda  (liquor  sodffi 
chlorinate)  is  added  to  a  solution  of  urea,  the  latter  is  speedily 
decomposed,  and  its  nitrogen  set  free  in  the  gaseous  state.  The 
volume  of  nitrogen  evolved  furnishes  an  exact  measure  of  the 
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urea  decomposed,  each  cubic  inch  of  the  gas  corresponding  to 
0.65  grain  of  urea.^ 

Pathological  relations  of  urea. — The  excretion  of  urea  in  disease 
has  been  examined  in  a  large  number  of  cases.  In  the  a^ute 
stage  of  febrile  and  inflammatory  diseases,  there  is  an  increased 
foSiation  and  discharge  of  urea,  depending  on  an  accelerated 
metamorphosis  of  tissue.  When  the  crisis  of  the  disorder  has 
passed,  and  defervescence  sets  in,  the  excretion  of  urea  Mia  even 
below  its  natural  average.  This  rule,  however,  is  liable  to  ex- 
ceptions ;  it  appears  that  in  not  a  few  instances  there  is  a  reten- 
tion of  urea  within  the  body  during  the  pyrexial  period,  even 
when  no  disorder  of  the  kidneys  exists,  and  a  compeuBating 
discharge  when  convalescence  begins.  Acute  (inflammatory) 
Bright's  disease  is  a  constant  exception :  the  urine  in  that  com- 
plaint is  poor  in  urea;  but  this  arises  not  from  diminished  forma- 
tion, but  from  defective  separation,  owing  to  the  blocked-up 
condition  of  the  uriniferous  tubes. 

Frerichs  found  in  one  example  of  acute  yellow  atrophy  of  the 
liver,  a  total  deficiency  of  urea  in  the  urine :  in  a  second  case 
there  was  abundance  of  urea  in  the  urine  discharged  during  life, 
but  only  a  trace  in  that  withdrawn  from  the  bladder  after  death. 

In  chronic  diseases,  not  involving  the  kidneys,  the  excretion 
of  urea  has  not  usually  been  found  materially  affected. 

In  saccharine  diabetes  there  is  an  excessive  separation  of  urea, 
as  might  have  been  expected  from  the  accelerated  rate  of  tissue- 
metamorphosis,  which  must  accompany  the  foil  feeding  and 
rapid  emaciation  of  these  patients. 

In  a  case  of  diabetes  insipidus  (with  a  daily  discharge  of  12  or 
14  pints  of  urine),  I  found  the  excretion  of  urea  to  oscillate  be- 
tween 894  and  506  grains  daily,  which  yielded  a  mean  rate  of  4^ 
grains  per  pound  of  the  body  weight.  This  is  about  a  fourth 
above  the  average  for  healthy  individuals. 

In  both  acute  and  chronic  degeneration  of  the  kidneys  (Bright's 
disease)  there  is  a  marked  lessening  of  the  excretion  of  urea,  as 
will  be  more  fully  commented  on  when  those  diseases  come  to 
be  described. 

One  of  the  most  important  properties  of  urea  is  the  great  fa- 

*  For  fnller  details  of  this  analysis  I  must  refer  to  Davy's  paper  in  the  Philos. 
Hap.,  June,  1S64;  also  to  Dr.  Thudichum's  Treatise  on  the  Pathology  of  the 
Unne,  where  this  method,  and  that  of  Liebig,  are  described  at  length. 


92  UEBA. 

cility  with  which  it  is  broken  up  and  resolved  into  new  com- 
pounds. This  property  comes  into  important  play  when  urea  is 
unnaturally  retained  in  the  blood  or  in  the  urinary  passages. 
It  has  been  already  explained  with  what  consequences  this  bland 
and  innocuous  base  is  converted  into  pungent  carbonate  of  am- 
monia in  the  bladder  and  other  parts  of  the  urinary  tract.  A 
similar  conversion,  taking  place  in  the  blood,  is  the  cause,  ac- 
cording to  Frerichs,  of  the  stormy  and  dangerous  phenomena  of 
ursemia. 

Dr.  Prout  believed  that  there  existed  a  peculiar  morbid  state 
characterized  by  an  absolute  and  relative  increase  of  the  excre- 
tion of  urea,  uaaccompanied  by  pyrexia.  To  this  condition  Dr. 
"Willis,  who  adopted  the  view  of  Prout,  gave  the  name  of  AzotUr 
Ha.  The  subjects  of  this  form  of  disease,  according  to  Prout, 
had  usually  a  frequent  and  urgent  desire  to  pass  water  both  by 
night  and  day.  This  seemed  principally  due  to  an  irri&ble  sen- 
sation referred  to  the  neck  of  the  bladder,  occasionally  extending 
along  the  urethra;  but  in  some  cases  it  was  due,  at  least  in  part, 
to  real  diuresis.  In  almost  every  instance  the  quantity  of  urine 
voided  in  the  twenty-four  hours  was  somewhat  above  the  natu- 
ral standard.  The  quantity  was  also  particularly  liable  to  be 
increased  by  causes  which  would  scarcely  affect  a  person  in  per- 
fect health,  at  least  to  the  same  degree ;  such  as  by  a  chilly 
state,  mental  emotion  or  excitement,  &c.* 

In  addition  to  the  direct  urinary  symptoms,  there  was  some- 
times a  sense  of  weight  or  dull  pain  in  the  back,  accompanied 
by  disinclination  to  bodily  exertion ;  there  was  no  remarkable 
thirst;  nor  craving  for  food;  nor  emaciation.  Moreover,  the 
functions  of  the  skin  appeared  to  be  little  deranged. 

Such  is  a  summary  of  the  description  of  Prout.  He  does  not 
supply  any  details  as  to  the  daily  flow  of  urine  nor  the  daily 
amount  of  urea.  At  the  time  Prout  wrote,  very  little  was  known 
as  to  the  natural  (physiological)  variations  in  the  excretion  of 
urea ;  and  the  opinion  he  held  as  to  urea  being  chiefly  the  final 
product  of  the  metamorphosis  of  the  gelatinous  tissues  has  since 
been  proved  to  be  erroneous.  Looking  at  the  question  from  the 
standing-point  of  the  physiological  doctrines  now  in  the  ascen- 
dant, it  is  difficult  to  admit  the  existence  of  a  condition  charac- 
terized by  the  incompatible  coincidences  of  an  increased  excre- 

^  Prout :  Stomach  and  Renal  Diseases,  5th  edit.,  p.  97. 
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tion  of  urea,  with  absence  of  thirst,  absence  of  excessive  feeding, 
and  absence  of  emaciation. 

Precise  fiwjts  in  support  of  Front's  view  are  wanting.  "Willis's 
description  is  too  loose  to  give  much  confidence,  and  subsequent 
writers  have  contented  themselves  with  reference  to  Prout  and 
WiUis.* 

.  Dr.  Parkes,*  however,  records  a  remarkable  case  examined  by 
Dr.  Ringer.  The  patient  was  a  middle-aged  man  weighing  109 
pounds,  who  was  not  febrile,  and  appeared  only  feeble.  He  was 
fed  on  the  ordinary  diet  of  the  hospital  (University  College) 
and  passed  ih  each  twenty-four  hours  no  less  than  1130  grains 
of  urea  (mean  of  twelve  days),  or  10.36  grains  to  each  pound 
avoirdupois  of  his  body-weight.  There  was  a  trace  of  sugar, 
but  not  enough  to  determine  quantitatively.  The  daily  flow  of 
urine  in  this  case  amounted  to  96  fluid  ounces,  which  is  fiilly 
double  the  noimal  average. 

In  my  own  experience,  I  have  usually  found  that  cases  which 
at  first  sight  appeared  to  belong  to  this  category — cases  exhib- 
iting a  dense  urine  and  a  train  of  nervous  symptoms— turned 
out  on  more  exact  investigation  to  want  the  special  feature  indi- 
cated by  Prout  as  the  essential  one ;  namely,  an  absolute  increase 
in  the  daily  discharge  of  urea.  Nevertheless,  some  facts,  rarely 
observed,  have  left  an  impression  on  my  mind  that  Prout's  de- 
scription is  not  altogether  fanciftil.  The  following  case,  which 
I  saw  with  Mr.  Greaves  of  this  town,  seems  to  have  been  one  of 
those  Prout  had  in  view  when  he  drew  up  his  account. 

Mr.  L.,  a  man  about  50,  complained  of  troublesome  irritation  at 
the  back  of  the  pharynx,  debility,  want  of  energy  and  power  of 
application  to  business.  In  the  preceding  three  months  he  had  lost 
20  lbs.  in  weight. 

The  urine  was  first  examined  by  me  on  May  23d,  1863.  It  had 
sp.  gr.  1029,  and  contained  a  small  quantity  of  sugar,  but  less  than 
one^grain  to  the  fluid  ounce.  This  was  the  onl^  occasion  on  which 
I  detected  sugar,  but  Mr.  Greaves  had  found  it  once  or  twice  pre- 
viously. *It  was  arranged  that  the  whole  of  the  urine  voided  in  each 
24  hours  should  be  separately  collected  and  sent  for  analysis.    This 

I  The  six  cases  recorded  by  Dr.  Handfield  Jones  in  the  Brit.  Med.  Jour,  for 
Oct.  12, 1861,  under  the  title  of  <*  Cases  of  Baruria,"  are  so  deficient  in  necessary 
details  that  they  are  of  no  service  to  a  reader.  In  only  one  of  them  was  the  urine 
of  the  twenty-K>ur  hours  collected  and  examined,  and  in  that  case  only  on  one 
occasion.  In  the  remainder  *<  baruria' '  seems  to  have  been  inferred  to  exist  from 
the  high  density  of  a  single  specimen. 

*  Parkes :  On  the  Composition  of  the  Urine,  p.  874. 
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was  done  for  three  Buocessiye  days ;  and  three  weeks  later  it  was 
done  again  for  two  Buccessive  days.  The  following  table  exhibits 
the  result  of  the  examination  : 

Total  HTM. 
542  grains. 
559      <• 
555      *< 
565      «< 
510      *« 

This  patient  was  not  febrile ;  his  weight  was  120  lbs. ;  there  was 
little  appetite,  and  no  thirst,  and  yet  he  excreted  daily  4.6  grains  of 
urea  for  each  pound  of  body-weight  on  these  five  days,  which  is 
fhlly  a  quarter  oeyond  the  usual  average.  I  saw  the  patient  again 
toward  the  end  of  January,  1864.  The  urine  had  then  lost  its  pecu- 
liarity ;  and  the  health,  under  a  regulated  diet  and  exercise,  and  a 
course  of  vegetable  tonics,  with  citrate  of  potash,  had  become  com- 
pletely re-established. 

Prout  was  of  opinion  that  these  cases  were  patholo^cally 
related  to  diabetes;  and  he  conjectured,  though  he  had  not 
witnessed  the  fact,  that  they  often  developed  subsequently  into 
that  disease.  That  there  is  some  relation  between  the  two  con- 
ditions seems  not  improbable ;  in  the  cases  of  Dr.  Ringer  and 
myself  a  small  quantity  of  sugar  was  temporarily  present  in  the 
urine  with  the  excess  of  urea. 

In  the  case  just  related  the  cause  of  the  complaint  was  mental 
anxiety ;  and  in  all  the  instances  which  I  have  been  inclined  to 
place  in  this  group,  the  origin  of  the  disorder  could  always  be 
traced  to  some  kind  of  mental  emotion. 


CHAPTER  IV. 

ABNOBMAL  SUBSTANCES  IN  TH£  UBINB :  OBGANIG  DEPOSITS. 


I. — PIGMENTARY  PARTICLES. 

These  objects  deserve  a  passing  notice,  from  the  fact  that 
they  are  frequent,  almost  constant,  if  not  absolutely  constant, 
objects  in  urinary  deposits,  and  have  not  hitherto  been  de- 
scribed. They  are  especially  abundant  when  there  is  a  copious 
shedding  of  epithelium  into  the  urine;  but  they  are  not  asso- 
ciated with  any  particular  kinds  of  epithelium,  and  appear  in- 
discriminately with  renal,  vesical,  urethral,  and  even  vaginal 
epithelium. 

They  never  exist  in  such  quantity  as  to  form  the  entire  of  a 
visible  urinary  sediment;  they  are  only  to  be  recognized  by  the 
microscope.  They  vary  exceedingly  in  size,  shape,  and  color, 
and  yet  they  are  easily  identified.  They  appear  especially  under 
two  conditions,  namely,  as  free  amorphous  particles,  and  cell- 
like bodies  (or  celloids).  The  accompanying  figure  represents 
the  more  common  forms  (Fig.  16). 

The  free  amorphous  masses  (a  a)  are  of  a  reddish-brown  or 
brownish-orange  color,  varying  in  size  from  mere  specks  just 
visible  under  the  microscope  to  particles  as  large  as  pus  glo- 
bules or  larger. 

The  cell-like  particlea  have  a  peculiar  appearance  very  diffi- 
cult  to  explain.  They  never  present  an  unmistakably  cellular 
character;  they  appear  flat,  never  spherical.  Their  outline  is 
generally  an  oblique  ovoid.  Within  this  outline,  which  is  gener- 
ally of  exceeding  delicacy,  and  of  perfect  definition,  lie  masses 
of  red  or  orange  pigment  exactly  resembling  the  free  amorphous 
particles  already  described.  Sometimes  the  pigment  fills  the 
entire  outline  (c) ;  but  generally  some  portion  of  the  celloid  is 
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free,  and  the  pigment  is  accamulated  in  one  or  more  heaps,  fill- 
ing up  the  oatline  to  very  difterent  degrees  (6  6).  Sometimes 
there  is  only  just  a  granule  of  pigment  in  the  entire  celloid,  or 
there  may  not  even  he  any  in  at  all  (d).  In  the  last  case  the 
celloid  has  a  peculiar,  faint,  hluish,  mother-of-pearl  lustre. 
When  the  celloid,  on  the  other  hand,  is  stuffed,  as  it  were,  with 
the  pigment,  it  loses  its  transparency  and  appears  almost  hlack 
in  the  field  of  the  microscope  {e).  Not  unfrequently  the  outline 
is  incomplete,  presenting  an  appearance  as  if  half  or  more  of  it 
had  been  carried  away,  but  without  at  all  interfering  with  the 
condition  of  the  remiftinder  (/). 

Fig.  16. 


Pigmentary  particles,    a  a.  Free  amorphoas  particles ;  b  h,  CelloidB,  oontaiaiag 

pigmentarj  particles. 

The  celloids  vary  in  size  from  a  mere  speck,  less  than  a  blood 
corpuscle,  to  a  superficies  as  large  as  that  of  a  pavement-epithe- 
lium cell.  The  ordinary  dimensions  are  from  ^-^-^  to  y^^^  of 
an  inch.  They  keep  badly  in  urine,  and  disappear  altogether 
when  decomposition  sets  in. 

These  particles  are  not  confined  to  any  particular  state  of  the 
urine,  and  have  not,  so  far  as  I  have  ascertained,  any  precise 
pathological  signification ;  though  they  are  always  much  more 
numerous  in  Bright's  disease,  vesical  calculi,  purulent  urine, 
leucorrhoea,  and  urethritis,  than  when  the  urine  is  free  from 
morphological  elements. 
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I  am  unable  to  explain  their  presence  in  urine.  I  have  found 
them  in  quantities  in  the  atrophied  kidneys  of  chronic  Bright's 
disease.  But  I  have  also  found  exactly  similar  bodies  in  places 
far  removed  from  the  urinary  passages — in  the  brain,  in  the 
vicinity  of  old  apoplectic  clots,  in  the  neighborhood  of  old 
extravasations  in  other  places,  in  encephaloid  growths  and 
other  tumors. 

I  have  been  in  the  habit  of  noticing  these  objects  for  many 
years,  and  have  regarded  them  as  derivatives  of  hsematine ;  but 
how  they  come  to  assume  their  peculiar  forms  I  cannot  con- 
jecture. 

II. — EXTRA-RENAL   EPITHELIUM. 

Any  part  of  the  genito-urinary  passages  may  shed  its  epithe- 
lium into  the  urine  so  as  to  form  a  sediment. 

The  urines  of  the  two  sexes  differ  notably  in  the  character 
and  quantity  of  the  epithelial  cells  found  in  them.  This  arises 
from  anatomical  differences  in  the  lower  genito-urinary  pas- 
sages ;  and  advantage  may  sometimes  be  taken  of  this  circum- 
stance to  distinguish  the  sex  of  the  individual  whose  urine  is 
under  examination. 

In  the  male  sex  an  epithelial  deposit  of  extra-renal  source  is 
most  commonly  derived  from  the  urethra  and  prostate  gland, 
and  is  composed  of  oval,  tailed  or  rounded  cells  (Fig.  17),  about 
twice  as  large  as  pus-cells  and  usually  flattened.  A  deposit  of 
this  sort  is  always  scanty,  and  to  the  naked  eye  presents  the 
appearance  of  a  collection  of  whitish  flakes  and  strings.  When 
taken  up  by  the  pipette  for  examination,  these  flakes  are  found 
to  have  the  viscid  glairy  character  of  mucus.  A  sediment  of 
this  character  is  not  uncommon  in  men ;  in  many  cases  it  may 
be  distinctly  traced  to  an  old  gonorrhoea,  which  has  long  since 
passed  away  leaving  no  other  vestiges  behind  it.  The  deposits 
found  in  the  urine  of  persons  subject  to  nocturnal  emissions 
have  very  much  the  same  appearance  to  the  naked  eye. 

It  is  well  to  be  aware  of  the  nature  of  this  deposit.  Youths 
principally,  but  older  men  not  unfrequently,  observe  for  them- 
selves the  presence  in  their  urine  of  the  strings  and  flakes  just 
described;  and  they  are  liable  to  become  subject  to  hypochon- 
driacal fears  and  anxiety  respecting  them.     Such  individuals 
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are  common  victims  of  onprincipled  empirics.    I  was  recently 
conenlted  by  a  gentleman  who  paid  very  tai^ge  eams  to  a  quack 


who  had  persuaded  him  that  the  flaky  ahreda  in  hia  urine — the 
innocuous  vestiges  of  s  gonorrh<Ba  contracted  five  years  pre- 
viously— were  of  a  dangerous  nature,  and  required  active  and 
long-continued  treatment.  It  is  not  a  trifling  matter  to  be  able 
to  allay  the  alarm  of  such  patients,  and  to  convince  them  that 
the  subject  of  their  anxiety  is  wholly  unimportant. 

In  females,  epithelial  sediments  are  both  common  and  abun- 
dant From  the  simple  short  urethra  the  urine  receives  little  or 
Dothiog;  but  the  vaginal  membrane  is  invested  in  an  extensive 
tract  of  pavement  epithelium,  the  elements  of  which  are  de- 
tached with  facility  and  in  great  quantity,  giving  rise  to  an 
abundant  amorphous-looking,  light,  cloudy  deposit  in  the  urine. 
When  examined  microscopically  this  deposit  is  found  composed 
of  large  fiat  cells  resembling  the  epithelia  of  die  mou^  (^g- 1^)- 
The  cells  either  lie  discrete,  or  united  by  their  borders  into 
patches  of  rude  mosuc. 

A  deposit  of  this  character  is  found  only  in  the  urine  of  fe- 
males, and  comparatively  few  are  wholly  exempt  from  it.  In  the 
Bubjecta  of  va^ual  leucorrhcea  it  is  always  abundant;  bat  it  ia 


BXTRA-BHNAL    HPITHHLIUM. 


99 


also  present  frequently,  and  in  quantity,  where  there  is  no  ap- 
preciable disorder  of  the  genital  passages.    Even  young  (female) 

Fi^.  18. 


Vaginal  •piiheliam  in  tha  vine. 

children  may  have  a  sedimentary  urine  from  this  cause,  espe- 
cially those  of  a  strumous  habit. 

Fig.  !•. 


Bplfhalial  ealla  firom  the  bladder,  ureter,  and  pelyis  of  the  kidney. 
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The  epithelium  of  the  bladder,  ureter  and  pelvis  of  the  kid- 
ney finds  its  way  into  the  urine  of  both  sexes  in  cases  of  vesical 
calculus,  renal  calculus,  and  pyelitis  from  any  cause.  The  epi- 
thelium which  lines  these  parts  is  of  a  transitional  character, 
and  presents  a  great  variety  of  form— cylindrical,  spindle-shape, 
caudate,  oval,  spheroidal,  and  irregular  (Fig.  19).  It  cannot 
fiail  to  be  noticed  how  like  some  of  these  cells  are  to  cancer- 
cells  :  so  like  indeed  that  the  recognition  of  cancer-cells  (as  such) 
in  the  urine  becomes  a  matter  of  very  great  uncertainty.  In 
cases  of  suspected  pyelitis  the  existence  of  cells  of  this  class  in 
the  urine,  greatly  fortifies  the  diagnosis.     (See  Pyblitis.) 

III. — RBNAL   EPITHBLinM   AND   CASTS  OP  TUBES  :   THE   DEPOSITS 

ASSOCIATED  WITH  ALBUMINURIA. 

As  renal  epithelium,  and  casts  of  the  uriniferous  tubes,  are 
commonly  found  together,  it  will  be  convenient  to  consider 
them  in  conjunction. 

The  uriniferous  tubes  are  lined  with  a  single  layer  of  spheroi- 
dal epithelium.  The  cells  of  this  layer  in  the  cortical  part  of 
the  kidney  consist,  in  the  healthy  state,  of  a  round  or  slightly 
oval  nucleus,  having  a  delicate,  regular  outline,  resembling 
closely,  both  in  size  and  aspect  (except  in  not  being  biconcave), 
the  red  corpuscle  of  the  blood ;  around  this  nucleus  is  aggre- 
gated a  quantity  of  solid,  yet  friable,  faintly  granular  substance 
(Pig.  20  a  a).  A  distinct  cell-wall  is  usually  understood  to  exist  ' 
around  each  nucleated  mass ;  but  my  own  observations  tend  to 
support  the  view  of  Dr.  Beale,  that,  in  the  convoluted  tubes,  a 
distinct  cell-wall  can  only  occasionally  be  seen.  When  the  cut 
surface  of  a  healthy  kidney  is  scraped,  the  nucleated  masses  are 
freely  separated  from  each  other.  The  nucleus  itself  is  then 
seen  to  be  exceedingly  uniform  in  size  and  shape ;  but  the  granu- 
lar matter  surrounding  it  is  very  irregular.  Sometimes  the  nu- 
cleus is  quite  free ;  more  commonly  it  is  imbedded  in  granu- 
lar matter.  Sometimes  this  latter  forms  a  spheroidal  mass, 
with  a  more  or  less  distinct  cell-wall ;  sometimes  the  granular 
mass  looks  as  if  partly  broken  oflT;  or  there  remains  only  a 
small  quantity  of  it  adhering  to  the  nucleus.  In  the  straight 
tubes  the  cell-wall  is  always  distinct  enough,  and  the  cells  are 
flatter,  so  that  the  available  bore  of  the  tubes  is  larger  in  the 
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pyramidal  thas  in  the  cortical  portions.    When  there  ie  rapid 
proliferation  of  the  epitheliam  of  the  ariniferous  tubes  (as  in 


the  large  white  or  mottled  kidney)  the  nucleus  ie  frequently 
seeu  cleft  into  two  or  three  nucleoli,  and  the  cell  puta  on  the  ap- 
pearance of  a  pus  corpuscle. 

The  epithelial  lining  of  the  ariniferous  tubes  is  liable  to  be 
separated  Itohl  the  basement  membrane,  in  certain  diseased 
couditioas,  and  discharged  with  the  urine.  Coagulable  matter 
is  also  liable  to  be  poured  into  the  uriniferous  tubes,  and  having 
solidified  there,  is  forwards  washed  out  by  the  stream  of  urine, 
and  appears  therein  as  casts  or  moulds  of  the  tubes. 

The  epithelium  and  casts  thus  discharged,  present  a  number 
of  modifications  of  form  and  aggregation  which  serve  to  indicate 
and  distinguish  particular  states  of  disease  in  the  kidneys. 

Renal  epithelium,  forming  a  urinary  deposit,  occurs  usually 
in  scattered  patches ;  but  in  the  acute  form  of  Bright's  disease 
the  epithelium  is  detached  in  coherent  pieces,  which  constitute 
y  casts  of  the  entire  lumen  of  the  tubes.  These  are  "the  epithe- 
lial casta"  to  be  presently  mentioned.  The  cells  never  perhaps 
preserve  perfecUy  their  normal  form.  The  most  common  change 
is  a  greater  or  less  diuutegration  or  breaking-up  of  the  cells  into 
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amorphooB  granalar  matter,  which  readily  takes  place  from  the 
abaence  or  extreme  tenuity  of  the  cell-wall.  The  cells  alao  be- 
come atrophied  (Fig.  20  b) ;  and  not  ontreqiientlj  degenerated 
into  fatty  corpusclee  (c),  which  are  significant  of  changes  in  the 
kidney  of  most  ser  oua  nature. 
Casts  of  the  uriniferoue  tubes  present  the  followiag  varieties : 
1.  Epitheiial  casta  (Fig.  21  a  a). — These  consist  of  a  cylinder 
of  coagulable  matter,  studded  over  with  epithelial  cells  which 
adhere  thereto  and  are  partly  imbedded  therein. 


Mf.  11. 


n  a,  "Bplthallal"  outs;  j  i.  "Opuiw  snonUr"  oastB,  from 
Bright'i  Shhc. 


2.  Opaque  ffranular  casts  (Fig.  21  6  b). — These  have  a  dark 
coarsely  granular  appearance,  and  are  generally  of  medium  size 
(irto  of  an  inch  in  diameter). 

8.  Trajisparent  or  waxy  casta  (Fig.  22). — These  are  clear,  glaesy, 
fibrinous  cylinders,  sometimes  so  transparent  as  to  be  invi^ble 
antil  tinted  artificially  by  means  of  iodine  or  a  solution  of  ma- 
genta; someUmes  laint  markingB  map  tJieir  surface,  or  they 
show  a  faint  molecular  composition.  They  present  extreme  dif- 
ferences of  diameter ;  the  smallest  are  not  more  than  the  breadth 
of  a  blood  corpuscle  (a  a) ;  the  largest  are  j^^  of  au  inch,  or 
more,  in  breadth  {b  be);  others  again  are  medium  sized. 

4.  .Fiitfy  eaata  (Fig.  28  a  a). — Sometimes  a  transparent  cast  is 
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Btadded  with  tolerable  nsifonnity  with  minate  oil  particleB: 
more  conunonly  the  oily  particlea  are  irregularly  distrihuted  io 
and  oa  such  a  cast ;  BometiiiieB  agun  they  are  collected  into  dark 


Wkx7  teiti.  a  a.  PniBi  th«  nriat  of  ■  maD  wltb  (broDlo  Bright'!  diiHH  of  eight  roonthi' 
daratlm  (orine  blood;,  iutcuMlT  klbumlaoDi,  knaursft,  daalh  trom  pnmmODU);  &  b. 
From  a  sua  of  ohronia  Bright'i  diMaia  l)us»  whlta  kidno^} ;  e.  From  a  oais  of  ohTonio 
Brigbt'l  dbaaa*  (ooDtnwtad  kldnaj  with  &tly  dagauaratton) . 

botrjoidal  tnaasee — apparently  the  resalt  of  the  breaking-ap  of 
an  adherent  cell  which  has  undergone  fatty  degeneration. 

6.  Blood  Casts  (Fig.  28  b  b). — Sometimes  these  are  exceedingly 
beautifdl  objects,  being  perfect  cylinderH  composed  of  delicate 
circles  placed  in  apposition ;  more  generally  a  fibrinous  cast  is 
studded  irregularly  with  blood  corpuscles,  some  perfect,  and 
some  wither^  and  contorted ;  sometimes  the  cast  seems  com- 
posed of  blood  disks  crushed  of  compreaaed  iuto  a  cylindrical 
mould  (c). 

6.  Pus  Coats. — ^Dr.  G.  Johnson  has  described  and  figured 
moulds  or  casts  of  the  uriniferous  tubes  iconjposed  of  pus  corpue- 
cl6B.  In  two  such  cases,  examined  post  mortem,  he  found  multi- 
ple abscesses  in  the  kidneys.  In  a  case  examined  by  myself, 
where  both  kidneys  were  riddled  with  myriads  of  secondary  ab- 
BcesBes,  the  urine  found  in  the  bladder  after  death  contained  no 
reoognizable  tab&^aets;  the  obBervation  was,  however,  an  im- 
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perfect  one,  owing  to  commencing  smmoDiacal  deoomposition 
of  the  urine,  which  may  have  caused  dieiotegratioD  of  any  pre- 
exiating  caste. 
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To  the  naked  eye,  depoBite  of  renal  epithelium  and  tube-casts 
appear  amorphous  :  they  are  often  very  flcanty,  and  resemble  a 
cloud  of  mucus :  sometimes  they  are  more  dense  and  form  a 
white  flour-like  sediment. 

Clinical  significance  of  renal  epithelium  and  lube-casts. — The  most 
universal  inference  from  the  presence  of  these  bodies  in  the 
urine,  is  the  existence  of  some  organic  mischief  in  the  kidneys. 
But  a  study  of  their  various  forms  and  appearances  foniiehes 
still  farther  information  of  great  weight  in  the  diagnosis  and 
prognosis  of  the  different  stages,  and  different  lypes  of  renal 
degeneration.  This  subject  cannot,  however,  be  advantageoosly 
considered  in  the  present  section,  but  will  take  its  place  more 
appropriately  in  the  chapters  on  Bright's  disease.  The  follow- 
ing general  remarks  may,  however,  find  room  here: 

1.  The  deposit  may,  and  generally  does,  contain  a  mixture  of 
two  or  more  varieties  of  casts  and  cells. 

2.  Conclusions  as  to  their  pathological  meaning  mnet  be  de- 
duced from  the  prevailing  tj'pes  rather  than  from  the  absence  or 
presence  of  one  or  two  of  a  particular  character.    For  example, 
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it  must  not  be  assumed  that  the  kidneys  are  in  a  state  of  hope- 
less fatty  degeneration,  or  even  commencing  to  undergo  that 
change,  because  one  or  two  cells,  or  one  or  two  casts,  display  oil 
molecules. 

8.  It  is  necessary,  in  order  to  avoid  serious  errors,  to  examine 
specimens  of  urine  passed  on  two  or  three  separate  days. 

4.  Bearing  in  mind  these  precautions,  and  having  regard  to 
the  previous  history  of  the  case,  the  following  conclusions  are 
generally  warranted,  (a.)  Epithelial  casts  and  blood-casts  indi- 
cate a  disease  of  recent  origin.  (6.)  Transparent  large  waxy 
casts,  mixed  with  dark  granular  casts,  indicate  a  chronic  disease, 
(c.)  Epithelium  and  casts  containing  much  fat  indicate  fatty 
degeneration. 


IV. — ^PATTY  MATTER   IN   URINE. 

Fatty  matter  appears  in  urine  under  a  variety  of  circumstances. 

1.  In  the  preceding  section  it  has  been  shown  that  tube-casts 
and  renal  epithelium  (sometimes  vaginal  epithelium  also)  are 
liable  to  undergo  &tty  degeneration,  and  oily  particles  then  ap- 
pear in  the  urine,  either  inclosed  in  the  altered  cells  or  lying 
free.  Dr.  Beale  has  shown  that  the  oily  matter  under  these  cir- 
cumstances contains  cholesterine  dissolved  in  it. 

2.  In  the  condition  called  chylous  urine,  free  fat  is  discharged 
in  great  quantity,  either  in  the  form  of  globules  visible  under 
the  microscope,  or  more  commonly,  divided  into  molecules  so 
small  that  they  appear  only  as  granular  particles  under  the 
highest  magnifying  powers.     (Pee  Chylous  Urine.) 

8.  The  discharge  of  quantities  of  fluid  fat  by  the  kidneys  is  a 
phenomenon  so  extraordinary  and  unexpected,  that  its  occur- 
rence has  been  doubted.  But  there  appear  to  be  a  few  well- 
authenticated  instances.  My  colleague,  Mr.  Turner,  informs 
me  that  such  an  instance  fell  under  his  own  notice.  The  patient 
was  taking  cod-liver  oil,  and  each  day  there  was  a  discharge  ot 
yellow  oil  with  the  urine.  Two  examples  have  also  been  brought 
forward  by  Dr.  C.  Mettenheimer:  one  was  a  man  with  cancer 
of  the  lungs,  who  was  taking  daily  a  table-spoonful  of  cod-liver 
oil ;  the  second  was  a  woman  convalescent  from  acute  nephritis. 
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who  was  taking  the  emulsio  cannabina.^  Dr.  Henderson,  like- 
wise,  describes  three  cases  of  heart  disease,  in  which  oil  glo- 
bules appeared  on  two  or  three  occasions  in  the  urine.  (Brit 
Med.  Journ.,  1858.) 

4.  Concretions  containing  fatty  matter  have  been  encountered 
in  the  urinary  bladder.     (See  Urostealith.) 

5.  Kiesteine. — This  is  a  name  given  by  Nauche  to  a  peculiar 
pellicle  said  to  form  on  the  urine  of  pregnant  women  when  left 
at  rest  for  a  few  days,  and  said  to  contain  fieitty  and  caseous 
matter.  Much  has  been  written  on  the  nature  of  this  pellicle 
and  its  value  as  a  sign  of  pregnancy,  but  the  accounts  are  so 
contradictory  that  no  safe  conclusions  cipi  be  drawn  from  them. 
I  have  carefully  looked  over  all  the  observations  hitherto  made 
on  the  subject,  and  am  inclined  to  believe  that  the  kiesteine 
pellicle  is  nothing  more  nor  less  than  the  mould  fungus  which 
is  apt  to  grow  luxuriantly  in  urines  containing  organic  matters. 
The  urines  of  pregnant  women  are  likely  to  form  a  fitting  nidus 
for  this  ftingus  from  the  large  quantity  of  epithelial  dibris  which 
they  generally  contain.  A  very  full  account  of  the  literature  of 
this  subject  is  given  in  Montgomery's  "  Signs  and  Symptoms  of 
Pregnancy."  A  paper  by  R.  C.  Golding  in  the  British  Obstet- 
ric Record  for  1847-48,  and  another  by  Hicks  in  the  Lancet 
for  1859,  vol.  ii,  p.  281,  may  also  be  consulted.  The  question 
deserves  to  be  re-examined ;  but  the  investigation,  to  be  of  use, 
must  be  conducted  with  much  more  rigorous  exactness  than  any 
hitherto  published. 

V. — PUS    IN   URINE. 

Urine  containing  pus  is  turbid  and  milky  when  voided.  After 
standing  awhile,  it  deposits  a  dense  yellowish  white  sediment 
Pus  presen^ts  a  very  difterent  appearance,  according  as  the  reac- 
tion of  the  urine  is  acid  or  alkaline.  In  the  former  case  the  de- 
posit is  loose,  and  the  corpuscles  discrete ;  but  if  the  urine  be 
alkaline,  as  it  often  is,  from  ammoniacal  decomposition,  the  pus 

1  C.  Mettenheimer— Archiv.  d.  Verein,  Bd.  i,  p.  874.  See  also  A.  G.  Long's 
Dorpat  Thesis,  De  adipe  in  urina  et  renibua^  J&c.  n862.)  There  is  no  doubt  that 
cats  and  dogs,  fed  witn  an  excessive  quantity  of  rat,  excrete  oily  matter  in  con- 
siderable proportion  with  the  urine,  so  as  to  yield  globules  visible  with  the  mi- 
croscope. 


coheres  into  a  viscid  temu^oue  mass,  which  can  be  drawn  ont 
into  long  tough  strings.  This  latter  appearance  is  diagnostic  of 
pas. 

^ero-ehanical  ekaraetera. — Foa  posaeBseB  an  analogoas  consti- 
tation  to  blood,  and  is  composed  of  cellnlar  particles  floating  in 
a  liqncn'  pons.  Liquor  paiia,  like  liquor  saogiiims,  is  an  alba- 
minona  saline  fluid ;  therefore  purulent  urine  necessuily  contains 
more  or  less  albumen — the  quantity  varying,  according  to  the 
inoportion  of  pus  present,  from  a  trace  too  slight  for  detection 
by  ordinary  reagents,  to  a  considerable  impregnation.  It  is 
sometimes  a  point  of  importance,  and  always  of  considerable 
nicety,  to  decade  whether  the  quantity  of  albumen  in  a  purulent 
mine  is  no  more  than  can  be  accounted  for  bj  the  pus  present, 
or  whether  some  of  it  is  not  due  to  renal  disease.  Buch  a  ques- 
tion  occauonally  arises  in  cases  of  vesical  calculi,  accompanied 
with  catarrh  of  the  bladder — moat  surgeons  holding  that  the  co- 
existence of  renal  degeneration  constitutes  a  bar  to  operation. 
ITsaally,  purulent  nrines  become  merely  hazy  with  nitric  acid; 
and  the  quantity  of  pus  must  be  very  great  indeed  to  account 
for  a  large  deposit  of  albumen.  Important  assistance  in  doubt* 
fill  casee  is  to  be  obtained  by  a  diligent  search  for  tube-casts  in 
the  fredtly  voided  urine. 
The  chemical  test  fbr  pus  is  the  conversion  of  it  into  a  viscid 

mass  by  the  additioD  of  Uq.  potassee  or  liq.  ammoniee. 
The  poa  corpuscle  is  a  spherical  cell,  about  one-third  larger 

than  a  red  blood-disk.    Examined  without  reagents,  it  appears 

opaque,  granular  on  the  sur&ce 

and  yellowish  (Fig.  24,  a).    The 

denser  the  urine,  the  smaller  and 

more  crumpled  becomes  the  pus 

eoipnecle ;  whereas,  the  addition 

of  water  expands   and  clears  it 

— sometimes  bringing  into  view 

the  nucleus.  This  effect  is  brought 

about  much  more  quickly  and  pow- 
erfully by  a  drop  of  acetic  acid, 

innnuated  beneath  the  covering 

j^ass.    The  nucleus  thus  displayed 

isfinindtobecleftintotwo,  three, 

and  sometimeB  foax  nucleoli  (i).      '"•^'   --- 


rigu. 
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If  the  acid  be  added  in  excess,  th%  cell-wall  and  contents  dis- 
appear altogether,  and  the  cleft  nuclei  float  free  in  the  fluid. 

Comical  significance. — The  importance  of  pus  in  urine  depends 
on  its  source  and  quantity.  Suppuration  may  take  place  in  any 
part  of  the  genito-urinary  passages,  or  abscesses  of  adjacent  parts 
may  burst  into  these  and  cause  pus  to  appear  in  the  urine.  It  is 
therefore  always  desirable  to  decide  the  anatomical  source  of  the 
pus.  This  is  not  always  easy,  and  sometimes  it  is  impossible. 
The  following  are  the  points  to  be  held  in  view  in  such  an  in- 
quiry: 

When  pus  is  derived  from  the  urethra  (as  in  gonorrhoea)  a  drop 
or  two  may  be  squeezed  from  the  meatus  urinarius  by  compress- 
ing the  penis.  Gonorrhoea  is  the  commonest  cause  of  pus  in 
the  urine  of  men.  The  quantity  is  always  small,  and  the  general 
properties  of  the  urine  are  not  affected  thereby. 

In  women  the  most  common  cause  of  slight  admixtures  of  pus 
with  the  urine  is  leucorrhoea,  which  betrays  itself  by  the  coex- 
istence of  abundance  of  pavement  epithelium. 

Pus  from  the  bladder  has  a  more  serious  significance,  as  in- 
dicating the  existence  of  cystitis.  Usually  there  is  little  diffi- 
culty in  tracing  this  to  its  right  source  by  the  local  symptoms. 
In  severe  cases,  the  excessively  frequent  micturition— every  ten 
or  fifteen  minutes — the  ammoniacal  state  of  the  urine  wheb 
voided,  and  the  speedy  gelatinization  of  the  pus  into  a  viscid 
mass,  leave  no  doubt  on  the  mind  of  the  practitioner.  But 
when  the  cystitis  is  slight  and  of  old  standing,  there  is  more 
difficulty,  as  the  urine  may  retain  its  acidity,  and  micturition 
may  not  be  very  frequent.  The  presence  of  stone  in  the  blad- 
der, an  enlarged  prostate,  the  history  of  a  past  lithotomy,  or  of 
an  old  stricture,  generally  gives  a  key  to  the  source  of  tiie  pus. 

Suppuration  in  the  pelvis  of  the  kidney  (pyelitis)  is  generally 
indicated  by  direct  signs  of  irritation  in  the  loins.  When  these 
are  absent,  reliance  must  be  placed  on  finding,  with  the  pus, 
epithelial  elements  of  transitional  character  (see  Fig.  19),  an 
acid  reaction  of  the  urine,  and- absence  of  signs  pointing  to  the 
bladder  and  urethra. 

The  bursting  of  an  abscess  into  the  urinary  passages  is  usu- 
ally signalized  by  a  sudden  irruption  of  a  large  quantity  of  pus 
into  the  urine.     Perineal  abscesses  opening  into  the  urethra  can 
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scarcely  be  overlooked ;  but  periveBical  and  perirenal  abscesses 
are  more  difficult  to  diagnosticate. 

Purulent  urine,  from  suppuration  in  the  kidney,  will  come 
under  consideration  in  future  pages.     (See  Suppuration  in  thb 

ElDNETS,  PtONEPHROSIS.) 


VI. — BLOOD   IN   URINE — HEMATURIA. 

An  admixture  of  blood  with  the  urine  is  readily  recognized 
by  the  color  which  it  imparts  to  the  secretion,  unless  the  quan- 
tity be  very  small.  If  the  blood  is  derived  from  the  kidneys  it 
is  diffused  equally  through  the  urine,  communicating  to  it  a 
reddish  or  a  peculiar  smoky  tint,  and  after  standing  a  while  a 
chocolate-colored  grumous  deposit  subsides.  But  when  the 
blood  is  derived  from  some  part  of  the  urinary  tract  below  the 
kidneys — ^ureters,  bladder,  or  urethra — ^the  color  imparted  to 
the  urine  is  pinkish  or  vermilion,  and  frequently  distinct  clots 
are  found  in  the  deposit. 

The  microscope  is  the  surest  means  of  discovering  blood  in 
urine ;  nevertheless  the  corpuscles  may  disappear  very  speedily 
if  the  urine  be  of  very  low  specific  gravity,  or  ammoniacal.     In 
acid  urine  of  moderate  den- 
sity (1020—25)  the  corpus-  ^^«-  ^^• 
cles  remain  visible  and  pre- 
Berve  their  form  for  several 
days.  They  seldom  present 
the  bi-concave  shape,  but 
UBually  appear  as   simple 
circles  (Fig.  25  a).    Some- 
times   they    shrink    and 
crumple,  and  become  mis- 
shapen in  various  ways  (6). 

The  marks  by  which 
blood-corpuscles  are  dis- 
tinguished from  other  cells 
found  in  urine,  are,  the  ex- 

treme  tenuity  of  their  out>    ='2^a?wu<!r  '°.t°,^«ffl.tJd.'"'' 
line,  the  absence  of  visible 

cell-contents,  and  especially  of  a  nucleus,  and  their  feeble  refrac- 
tive power.    When  the  bi-concave  form  is  preserved,  this  of 
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course  is  diagnostic.  Blood-disks  are  liable  to  be  confbimded 
with  confervoid  sporules,  with  the  minute  discoid  forms  of  oxa- 
late of  lime,  and  with  the  nuclei  of  renal  epithelium.  From  the 
first,  they  are  distinguished  by  the  absence  of  a  nucleuB,  which 
can,  with  a  good  glass,  always  be  detected  in  the  sporules.  Spo- 
rules  also  generally  are  somewhat  oval,  often  elongated,  and  show 
signs  of  budding.  The  discoid  crystals  of  oxalate  of  lime  are 
distinguished  by  the  existence  of  intermediate  forms  which  con- 
nect them  with  dumb-bells.  Renal  nuclei  are  distingoiahed  by 
their  strong  refraction,  by  being  strongly  tinted  by  magenta,^ 
and  usually  they  are  surrounded  by  some  portion  of  the  ma- 
terial which  originally  invested  them. 

Urine  containing  blood  is  of  necessity  always  more  or  less 
albuminous.  The  quantity  may  be  so  great  that  the  urine  looks 
like  pure  blood,  and  coagulates  spontaneously,  or  so  small  that 
the  microscope  is  required  to  detect  it  The  hemorrhage  may 
arise  from  a  great  variety  of  causes,  which  may  be  classified  as 
follows : 

1.  Local  fe^7i9— -external  injury,  violent  exercise,  calculous 
concretions,  ulcers,  abscesses,  cancer,  tubercle,  parasites, 
active  or  passive  congestion,  Bright's  disease. 

2.  Symptomatic — ^in  purpura,  scurvy,  eruptive  and  continued 
fevers,  intermittent  fever,  cholera,  Ac.,  mental  emotion. 

3.  Supplementary  or  vicarious — to  menstruation,  hssmorrhoids, 
asthma. 

Cases  also  occur  which  are  not  referrible  to  any  of  these  cate- 
gories, of  which  the  origin  is  extremely  obscure.* 

1.  Hosmaturia  from  local  lesioTis. — This  division  includes  by  fiur 
the  largest  number  of  cases.  A  point  of  great  importance  is  to 
ascertain  the  exact  source  of  the  blood.  This  is  not,  as  a  rule, 
difficult. 

Hemorrhage  from  the  substance  of  the  kidney  is  recognized  by 
the  existence  of  tube-casts  in  the  depoajt.  By  iar  the  most 
common  cause  of  this  variety  of  haematuria  is  some  form  of 
Bright's  disease  or  its  allies  (congestion,  &c.)    In  fiedls  and  blows 

1  See  a  paper  by  the  author,  *<  On  the  Effects  of  Magenta  and  Tmnrin  on  the 
Blood-Corpuscles,"  in  the  Proceedings  of  the  Royal  Society  for  1863. 

'  It  may  be  necessary  to  remind  students  that  in  females  the  urine  it  generally 
bloody  during  the  menstrual  flow ;  it  may  also  become  so  at  any  Ume  if  there  be 
uterine  and  vaginal  hemorrhage. 
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on  tlie  loius,  or  any  injuries  supposed  to  implicate  the  kidneys, 
the  occurrence  of  casts  in  the  urine  furnishes  a  valuable  diag- 
nostic sign.  In  the  following  remarkable  case  of  laceration  of 
the  kidney  from  a  fall,  the  condition  of  the  urine  was  accurately 
noted  from  the  time  of  the  accident  till  death. 

B.  Davies,  a  bricklayer,  aged  36,  was  brought  into  the  Manchester 
Infirmary  at  8  p.  m.  on  April  27, 1868,  in  a  state  ef  complete  insen- 
sibility, with  gasping  respiration,  apparently  dying.  In  the  course 
of  two  hours  he  recovered  consciousness,  and  answered  questions 
imperfectly,  in  a  half-dmnken  manner.  It  appeared  that  he  went  to 
his  work  in  the  afternoon  intoxicated,  and  that  he  had  fallen  a 
heiebt  of  seven  stories.  There  was  a  compound  fracture  of  the 
skull,  and  the  legs  were  severely  contused  and  lacerated.  From  the 
time  that  h^  recovered  speech  the  patient  continued  to  talk  in  a  cu- 
riously incoherent  manner,  as  if  he  were  drunk— except  that  the 
pronunciation  of  words  was  unaffected. 

No  urine  was  passed  on  the  day  of  the  accident;  but  on  the  day 
following  about  eight  ounces  were  withdrawn  by  catheter.  The 
nrine  was  excessively  bloody,  dark  chocolate-colored,  and  highly  al- 
buminous. 

On  the  third  day  (April  29)  the  patient  was  in  the  same  state. 
No  urine  was  passed  spontaneously ;  at  8  p.  m.  about  an  ounce  was 
withdrawn  by  catheter;  it  was  of  the  same  character  as  before,  but 
less  bloody,  and  less  albuminous.  On  the  morning  of  the  fourth 
day  I  found  the  patient  breathing  rapidly,  with  a  quick  small  pulse ; 
the  toneue  was  moist;  there  was  great  thirst — no  appetite;  the 
bowels  had  been  opened  several  times  by  medicine.  At  9  p.  m.  of 
the  same  day  I  again  visited  the  ward.  Ko  urine  had  been  voided, 
and  the  blaader  was  not  distended.  The  general  condition  was  evi- 
dently worse;  the  delirium  was  constant,  and  he  swore  awfully  when 
bis  legs  were  touched. 

At  noon  on  the  fifth  day  the  patient  was  much  weaker;  the  breath- 
ing was  interrupted;  he  muttered  incoherencies  unceasingly:  and 
waved  his  hands  as  if  he  saw  spectres  in  the  air;  he  picked  and  tore 
the  bed-clothes;  he  had  torn  uiree  sheets  to  ribbons,  and  had  torn 
the  counterpane.  He  did  this  quietly,  without  violence,  and  with- 
out attempting  to  ^et  out  of  bed.  when  asked  questions  he  an- 
swered quite  at  random ;  the  tongue  was  dry  and  red ;  pulse  almost 
imperceptible.  No  urine  had  been  passed  spontaneously  this  day, 
nor  the  day  before.  The  house-surgeon  introduced  a  catheter,  and 
succeeded,  by  compressing  the  abdomen,  in  withdrawing  about  two 
ounces  of  a  vellowish  urine,  with  small,  dark,  chocolate-colored 
granules  fioating  in  it.  About  an  hour  after  the  patient  died  quietly 
without  coma  or  convulsions. 

During  the  ^ye  days  that  the  patient  survived,  no  urine  was 
passed  spontaneously ;  but  eleven  ounces  were  withdrawn  by  cathe- 
ter at  three  different  times.  The  first  specimen,  drawn  the  day 
after  the  accident,  was  excessively  bloody ;  the  second,  drawn  on  the 
third  day,  was  much  less  bloody ;  the  third,  drawn  just  before  death, 
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contained  no  liquid  blood,  and  had  a  vellow  color,  bnt  it  deposited  a 
considerable  sediment  of  cbocolate-c<»ored  grannies  which  consisted 
of  indurated  clots  of  blood.  Althoaeb  this  last  specimen,  consist- 
ing of  only  two  ounces,  was  the  product  of  forty  bours'  secretion, 
its  specific  gravity  was  only  1015,  and  its  proportion  of  albumen 
only  j\.  The  microscopic  examination  of  the  deposits  revealed  the 
existence  of  an  immense  qnantity  of  casts  of  the  uriniferoos  tnbes, 
and  these  changed  character  as  time  passed  over.  In  the  first,  speri- 
men  the  cantB  were  all  dark,  opaque,  and  granular  (Fig.  26,  a,  c,  e),  evi- 
dently  composed  of  crashed  blood-clot; no  fVee  renal  epithelium,  nor 
any  pyelitic  cells,  were  found.  In  the  second  specimen,  in  addition 
to  the  dark  granular  casts,  there  were  numerous  deep-brown  phun 
casts,  with  atrongly-markcd  outlines  and  very  few  markings  (a,  d); 
a  few  transparent  casts  were  also  found,  some  of  them  stDdded  wiUk 
epithelium.  In  the  second  and  third  specimens  fVee  renal  epithelinm 
(n,  i),  and  epithelium  from  the  pelvis  and  infundibnla  (a),  appeared 
m  ereat  abundance.  The  renal  epithelium  was  deeply  browned, 
evidently  from  heematine,  bat  was  otherwise  natural.  Many  of  the 
casts  bad  dumb-bells  imbedded  in  them. 


II,  c,  I.  Dark  graoalu  ouU.  i,  d.  Ttllnw  pWo  eule.  /.  Large  tnnaparant  out  itnd- 
d*d  wilb  cpilhaliam.  •,  h.  FrM  renal  apitbaKam,  i,  bcfon,  and  A,  aftar  tha  addiUsB 
of  ao«Iia  acid.     g.  Celli  from  Iha  paWii  and  infundibnla. 

Autopsy  forty-eight  hours  after  death.  licft  parietal  bone  frac- 
tured, with  a  slight  depression.  Dura  mater  not  lacerated;  no  free 
blood  on  or  under  the  membrane;  hut  there  was  an  ecchymotic 
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?atch  on  it  as  large  as  a  florin,  corresponding  to  the  fracture, 
'here  was  no  blood  in  the  arachnoid  space;  but  the  pia  mater  was 
injected  over  the  space  of  two  square  inches  in  the  vicinity  of  the 
fnicture.  !No  lymph  was  thrown  out  on  any  part,  nor  was  there 
softening  or  other  abnormal  condition  of  any  portion  of  the  brain. 

Abdomen,  There  was  no  external  sign  of  direct  violence  over  the 
loins;  all  the  abdominal  organs,  except  the  kidneys,  were  uninjured 
and  healthy.  I/eft  kidney  weighed  9i  oz.;  it  was  not  lacerated.  On 
section  minute  granules  of  indurated  blood  were  found  in  several  of 
the  inftindibula ;  the  whole  gland  was  hyperaemic.  Bight  kidney 
weighed  9i  oz.,  was  torn  in  two  places  on  its  posterior  aspect.  The 
lacerations  ran  across,  somewhat  crookedly,  from  the  outer  border 
almost  to  the  hilum ;  they  were  about  an  inch  apart,  and  varied  in 
depth  fVom  one  to  three  and  even  four  lines.  They  were  completely 
dosed  by  a  wedge-shaped  solid  clot  of  blood,  which  was  very  firm, 
and,  where  in  contact  with  the  renal  substance,  bleached.  The  renal 
tisQue  immediately  adjacent  to  the  lacerations  appeared  perfectly 
natural — ^neither  injected  nor  soflened.  The  tunica  propria  was  of 
coarse  torn  through  over  the  site  of  the  lacerations.  The  lacera- 
tions did  not  penetrate  in  any  part  to  the  infundibula,  but  two  large, 
firm,  blood  concretions — one  as  large  as  a  horse-bean,  and  the  other 
as  lar^e  as  a  pea — ^lay  loose  in  the  pelvis,  and  several  smaller  ones 
were  found  in  the  infundibula.  The  perirenal  adipose  tissue  was 
deeply  stained  with  blood  on  both  sides;  but  it  contained  neither 
fluid  blood  nor  clots.  The  peritoneum  was  not  penetrated  nor  in- 
flamed.   The  heart  and  lungs  were  healthy. 

It  was  evident  that  the  direct  cause  of  death  in  this  case  was  sup- 

?ression  of  urine — ^aided  perhaps  by  a  degree  of  delirium  tremens. 
*he  reason,  probably,  why  no  signs  of  inflaiunation  were  found  in 
the  brain  and  peritoneum  was,  that  the  patient  never  really  rallied 
from  the  shock  of  the  accident ;  and  that  reaction  never  properly 
took  place.  The  desquamation  of  the  epithelium  of  the  pelvis  and 
infundibula  must  be  attributed  to  the  irritation  of  the  blood-concre- 
tion found  therein. 

Hsematuria  is  rarely  serious  from  its  quantity  in  any  form  of 
Bright's  disease,  and  is  generally  quite  insignificant  Par  more 
serious  are  the  consequences  of  the  coagulation  of  the  efiPiised 
blood  in  the  uriniferous  canals.  Unless  these  plugs  are  expelled 
by  the  pressure  of  the  urine  from  behind,  they  permanently 
block  up  the  tubes  and  destroy  the  ftinction  of  the  correspond- 
ing parts  of  the  gland.  Hence  any  hemorrhage  from  the  sub- 
stance of  the  kidney,  however  it  may  arise,  is  attended  with 
serious  hazard  that  the  foundations  of  a  fatal  renal  degeneration 
may  be  laid  thereby. 

Cancer  of  the  kidney  is  often  associated  with  profuse  and  re- 
peated hsematuria;  the  diagnosis  rests  chiefly  on  the  presence  of 
a  tumor  in  the  loins  (see  Cancer  of  the  Kidney). 
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In  tubercle,  abscess,  renal  embolism,  hydatids,  the  hemor- 
rhage is  seldom  more  than  trifling.  In  active  hypemmia  of  the 
kidneys  after  taking  turpentine  or  cantharides,  the  bleeding  is 
sometimes  severe.  As  these  classes  of  cases  are  treated  separ- 
ately in  subsequent  parts  of  this  work,  it  will  not  be  necessary 
here  to  go  into  further  details. 

Hemorrhage  from  the  i>elvi8  of  the  Iddmy  and  ureters  is  com- 
monly due  to  calculous  concretions, — ^much  more  rarely  to  can- 
cer, tubercle,  and  parasites.  When  the  blood  has  this  source 
the  diagnosis  turns  on  the  existence  of  symptoms  of  pyelitis, 
nephritic  colic,  and  the  passage  of  a  foreign  body  down  the 
ureter.  Sometimes  the  blood  coagulates  in  the  ureter,  and  long 
vermicular  clots  may  be  afterwards  recognized  in  the  urine. 
The  passage  of  these  clots  along  the  ureter  produces  precisely 
the  same  symptoms  as  a  calculus  passing  in  the  same  direction. 

Hemorrhage  from  the  bladder  is  usually  recognized  by  symp- 
toms pointing  directly  to  that  organ,  namely,  excessively  frequent 
micturition,  pain  in  the  hypogastrium,  and  at  the  neck  of  the 
bladder,  &c.  Exploration  of  the  bladder  will  generally  reveal 
the  existence  of  calculi  or  fungoid  growths.  Varicose  enlarge- 
ment of  the  veins  of  the  mucous  membrane  and  acute  cystitis 
are  also  occasional  causes  of  vesical  hemorrhage. 

Urethral  hemorrhi^e  is  known  by  the  escape  of  blood  in  the 
intervals  of  micturition. 

Symptomatic  Hcematuria. — ^Purpura  hemorrhagica  is  occasion- 
ally marked  by  severe  haematuria.  In  a  case  under  my  care 
some  years  ago,  there  occurred  first  violent  epistaxis  requiring 
plugging  of  the  nares;  then  profuse  hsematuria  set  in;  when 
this  subsided,  the  patient  rapidly  succumbed  to  intracranial 
hemorrhage.  Scurvy  is  more  rarely  attended  with  hematuria. 
The  eruptive  and  continued  fevers,  cholera,  and  yellow  fever, 
are  sometimes  the  occasion  of  hematuria,  which  is  generally  a 
very  unfavorable  symptom. 

Supplementary  Hcematuria, — Many  curious  examples  have  been 
recorded  in  which  hematuria  appeared  to  be  supplementary  to 
some  natural  function  or  some  diseased  condition.  Chopart^ 
relates  a  case  in  which  hematuria  supplemented  a  hemorrhoidal 
flux ;  Latour*  adds  another.     The  latter  mentions  a  singular  case 

1  TraiM  des  Malad.  des  yoies  urinaircs.    Segalas'  edition,  p.  288. 
*  Cited  by  Bayer,  t.  ii,  p.  25. 
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of  spasmodic  asthma,  of  such  severity  and  persistence  that  the 
patient  had  not  been  able  to  lie  in  bed  for  eighteen  months,  which 
disappeared  suddenly  on  the  occurrence  of  hsematuria.  Chopart 
and  P.  Prank  relate  examples  in  which  the  menstfual  flux  was 
deviated  to  the  urinary  passages,  and  appeared  under  the  form 
of  a  periodical  hsematuria.' 

The  endemic  hsematuria  of  Mauritius,  Brazils,  Cape  of  Good 
Hope,  Egypt,  and  some  other  hot  countries,  which  has  hitherto 
so  greatly  puzzled  pathologists,  seems  at  length  to  have  found 
its  explanation  in  the  presence  of  a  minute  parasite  which  infests 
the  mucous  membrane  of  the  pelvis  of  the  kidney  and  the  blad- 
der. The  researches  of  Griesinger,  Bilharz,  and  Dr.  John  Har- 
ley  on  this  subject  will  be  described  in  the  chapter  devoted  to 
parasites  of  the  kidney  (see  Bilharzia  ELsmatobia). 

Mental  emotion  seems  capable  in  very  rare  instances  of  pro- 
ducing  hsematuria.  Basham'  tells  of  a  shoemaker  who  was  sub- 
ject to  attacks  of  hsematuria  which  always  recurred  on  the  occa- 
sion of  his  drunken  wife's  misconduct.  Ray er  records  an  instance 
in  which  h»maturia  followed  a  fit  of  passion. 

TVeaiment — ^As  h»maturia  is  merely  a  symptom,  and  a  symp- 
tom which  attends  a  great  variety  of  pathological  conditions,  the 
treatment  of  the  cases  in  which  it  occurs  is  necessarily  diverse. 
Sometimes,  however,  we  are  called  on  to  treat  hsematuria  for 
itself— in  some  cases  because  of  our  inability  to  fathom  its  excit- 
ing cause,  in  others  because  the  loss  of  blood  is  so  great  that  it 
becomes  an  urgent  object  to  check  it,  even  though  the  primary 
disease  of  which  it  is  a  symptom  be  irremovable. 

In  the  hypersemia  of  the  kidneys  which  occurs  in  acute  Bright's 
disease,  after  overdoses  of  turpentine  and  cantharides,  after  blows, 
£Bdls,  muscular  efforts,  and  other  external  injuries,  hematuria  is 
a  positive  relief  to  the  loaded  vessels,  and  were  it  not  that  the 
effused  blood  is  prone  to  coagulate  in  the  uriniferous  tubes,  and 
produce  a  physical  obstacle  to  the  excretion  of  urine  of  a  most 
dangerous  character,  the  hemorrhage  (unless  excessive)  might 
safely  be  left  to  its  own  course.    To  relieve  the  congestion  in 

these  cases,  derivation  by  the  loins  (cupping,  &c.),  by  the  cuta- 

• 

1  Chopart  (1.  c.  p.  2S2)  cites  one  inBtance,  and  Bayer  two  instancesi  in  which 
hmnataria  occurred  at  regular  monthly  periods  in  males.  One  of  these  was  a 
butcher  of  Sedan.  The  circumstances  became  known,  and  such  was  the  disgust 
cMiied  thereby  that  no  one  would  purchase  meat  from  him. 

*  Baiham  on  Dropsy,  p.  259. 
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neous  sarfiEtce  (baths,  diaphoretics),  and  by  the  intestines  (hydra- 
gogue  cathartics),  must  be  energetically  practised. 

When  hematuria  is  supplementary  to  h»morrhoidal  dis- 
charges, leeches  may  be  applied  about  the  anus.  It  should  be 
remembered,  however,  that  if  the  blood  be  shed  from  the  mu- 
cous membrane  of  the  bladder,  and  not  from  the  substance  of 
the  kidney,  such  a  discharge  is  not  to  be  looked  on  un&Torably, 
nor  to  be  rashly  suppressed.  When  moderate  hsematoria  oocurs 
vicariously  with  menstruation,  it  is  to  be  suppressed  only  on 
condition  that  the  normal  flux  be  re-established. 

Passive  hnmaturia  m  the  course  of  zymotic  diseases  should  be 
carefully  distinguished  from  acute  Bright's  disease,  which  some- 
times forms  a  sequda  to  these.  In  the  former,  the  bleeding 
is  probably  from  the  whole  or  greater  portion  of  the  urinary 
tract,  and  not  solely,  if  at  all,  from  the  kidneys.  The  internal 
remedies  of  most  avail  in  passive  hsematuria,  are  the  mineral 
acids,  especially  sulphuric  acid,  freely  administered. 

When  our  object  is  simply  to  treat  the  hsematuria  for  itself— 
to  stay  the  loss  of  blood — the  first  point  is  to  enforce  perfSsct 
rest,  and  to  apply  cold  in  the  most  effective  manner  to  the  bleed- 
ing part  If  the  kidneys  be  the  source  of  the  blood,  ice-poul- 
tices should  be  applied  to  the  loins ;  if  the  bladder,  iced-water 
injections  may  be  practised  into  the  bladder,  and  iced-cloths 
applied  to  the  perineum  and  epigastrium.  The  medicinal  hiBmo* 
statics  which  have  been  found  of  most  service,  are  gallic  acid, 
acetate  of  lead,  alum,  ergot  of  rye,  tincture  of  muriate  of  iron, 
turpentine,  and  matico.  Dr.  Golding  Bird  speaks  highly  of 
acetate  of  lead  given  frequently  and  in  large  doses  for  sbort 
periods.  He  recommends  8  or  4  grains,  with  one-fourth  of  a 
grain  of  opium,  in  a  pill  every  two  hours,  until  six  or  eight 
doses  have  been  administered— care  being  taken  to  keep  the 
bowels  open  by  saline  purgatives.  Dr.  Prout  observes :  "  When 
the  bladder  becomes  distended  with  blood,  and  complete  reten- 
tion of  urine  in  consequence  takes  place,  recourse  must  be  had 
to  a  large-eyed  catheter  and  an  exhausting  syringe,  by  the  aid 
of  which,  and  the  occasional  injection  of  cold  water,  the  coagula 
may  be  broken  up  and  removed.  K  the  hemorrhage  be  so 
profuse  that  the  bladder  becomes  again  distended  with  blood  in 
a  very  short  time,  the  ii\]ection  of  cold  water  into  the  rectum  or 
bladder  is  sometimes  of  great  use ;  and  should  these  means  fidi, 
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from  20  to  40  grams  of  alum  may  be  dissolved  in  each  pint  of 
water  ii\jected  into  the  bladder,  a  remedy  that  seldom  fidls  to 
check  the  bleeding  even  when  the  cause  is  malignant  disease. 
I  have  never  known  any  unpleasant  consequences  follow  the 
use  of  this  expedient ;  and  have  seen  it  immediately  arrest  the 
most  formidable  hemorrhage  when  all  other  means  had  failed, 
and  when  the  bladder  had  repeatedly  become  again  distended 
with  blood  almost  immediately  after  its  removal."^ 

Hcematimma  (false  hsematuria). — ^Attention  has  been  called 
by  Vogel,*  Oppolzer,'  and  Mettenheimer/  to  the  escape  of  the 
coloring  matter  of  the  blood  (hsematine)  with  the  urine,  unac- 
companied by  rupture  of  the  capillaries,  and  the  presence  of 
blood-corpuscles.  The  urine  in  such  cases  assumes  a  deep  red 
or  blackish  red  color,  very  much  as  if  it  contained  blood ;  but 
no  blood-disks  can  be  found  under  the  microscope,  nor  any 
fibrin.  This  condition  is  invariably  accompanied  by  the  pre- 
sence of  albumen  in  the  urine.  It  is  caused  by  rapid  destruc- 
tion of  the  blood-disks  in  the  bloodvessels,  such  as  occurs. in 
that  state  which  is  known  as  ''  a  dissolved  state  of  the  blood," 
in  septic,  pysemic  and  putrid  fevers,  and  in  some  extreme  cases 
of  scurvy  and  purpura.  In  such  cases  hsematine  is  set  free  by 
the  disintegration  of  the  red  disks,  and  appears  in  the  urine. 
Vogel  found  that  inhalation  of  arseniuretted  hydrogen  produced 
an  intense  (but  temporary)  degree  of  hsematinuria.  He  pro- 
duced the  same  condition  artificially  in  animals  by  inhalation 
of  the  same  gas  and  of  carbonic  acid;  also  by  the  injection  of 
substances  into  the  veins  which  are  known  to  dissolve  and  break 
up  the  red  disks. 

The  clinical  significance  of  hsematinuria  depends  entirely  on 
the  padiological  state  which  occasions  it 


Vn. — CANCEROUS  AND  TUBBBCULOUS  MATTER  IN  URINE. 

When  cancer  or  tubercle  of  any  part  of  the  urinary  tract  has 
gone  on  to  ulceration,  the  urine  carries  away  with  it  some  of 
the  disintegrated  elements,  giving  rise  to  an  amorphous-looking 

1  Prout ;  Stomach  and  Renal  Diseases,  6th  edit,  p.  421. 
'  J.  Voeel ;  Krankh.  der  Harnbereitenden  organe,  in  Y irchow's  Handbuch 
der  SpecieYlen  Patii.  u.  Therap.,  Band  vi,  2te  Abth  ,  p.  539. 
•  Wiener  Med.  Wochensch.  1860,  Nos.  26  and  26. 
«  WOrslwrger  Med.  Zeitsch.  1S62,  p.  1. 
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CS«l]i  from  th«  urine  of  a  woman  with  fun- 

nof  the  bladdor.    a.  Fibro-plastie  eolls. 
.Canearoolli.    e.  Bpithelinl  colli.   J.  Pof. 
t.  Blood. 


gmmoas  deposit.  Sometimes  mass^  of  the  morbid  tissae  as 
large  as  a  horse-bean  are  discharged  with  the  nrine,  and  more 
or  less  blood  is  always  mixed  with  sach  deposits. 

Very  great  caution  is  requi- 
site in  coming  to  a  conclnsioQ 
as  to  the  ctmcercus  nature  of 
cells  found  in  urine,  on  ac- 
count of  the  great  similarity 
between  the  irregular  transi- 
tional forms  of  the  epithelial 
cells  lining  the  urinary  pas- 
sageSy  and  the  cells  of  cancer- 
ous growths.  Indeed  it  would 
be  quite  unsafe,  in  such  a  case, 
to  rely  on  the  mere  form  and 
size  of  individual  cells.  In 
the  above  drawing  may  be 
seen  the  diverse  shapes  dis- 
charged with  the  urine  in  a 
case  of  malignant  fungus  of  the  bladder.  If  the  forms  be  com- 
pared with  those  in  Figs.  19  and  26  g,  the  similarity  of  the  cells 
will  appear  very  striking.  It  is  more  safe  to  take  the  entire 
character  of  the  deposit  into  consideration.  It  may  be  described 
as  a  thick,  dirty,  blood-stained  sediment,  containing  abundance 
of  blood-corpuscles,  mixed  with  spindle-shaped,  oval,  and  irregu- 
lar celts.  Pus-corpuscles  are  either  wholly  or  nearly  absent 
The  presence  of  shreds  or  pieces  of  solid  tissue,  appreciable  to 
the  naked  eye,  should  be  carefully  looked  for :  their  occurrence 
is  almost  a  certain  proof  of  the  existence  of  some  morbid  growth. 
The  character  of  the  deposit  generally,  and  especially  the  pre- 
sence of  numerous  spindle-shaped  (fibro-plastic)  cells,  which 
cannot  he  mistaken  for  epithelial  elements,  indicate  clearly  that 
some  morbid  growth  or  natural  tissue  is  being  broken  up.  The 
collateral  symptoms  are  then  generally  sufficient  to  decide 
whether  the  broken-up  tissue  is  a  portion  of  the  natural  mem- 
branes or  an  adventitious  growth.  In  cancer  of  the  kidney  no 
help  to  the  diagnosis  must  be  expected  from  the  character  of 
the  urinary  deposit  (see  Cancer  of  the  Kidney). 

The  discharge  associated  with  tubercidoiis  ulceration  differs 
from  that  of  a  cancerous  fungus  in  being  largely  purulent; 
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indeed,  pas-corpuscles  are  often  the  only  appreciable  formed 
elements  in  the  urine  in  cases  of  tubercle  of  the  kidney  and 
bladder.  But  in  other  cases,  broken-down  cheesy  masses  may 
be  seen,  together  with  a  large  quantity  of  amorphous,  or  barely 
morphous  granular  dibris  (see  Tubercle  of  the  Kidnet). 

It  follows,  of  course,  that  cancerous  and  tuberculous  masses 
may  exist  in  the  kidney,  or  beneath  the  mucous  membrane  of 
the  urinary  passages,  without  contributing  anything  to  the 
stream  of  urine.  It  is  only  when  ulcerated  that  their  elements 
escape  with  the  urine ;  before  this  takes  place  they  may,  how- 
ever, give  rise  to  copious  and  oft-repeated  hemorrhage. 

Vm. — SPERMATOZOA  IN   URINE — SPERMATORRHEA. 

The  admixture  of  semen  with  the  urine  gives  rise  to  a  mucous- 
looking  deposit.  When«in  large  quantity,  white  albuminous 
flakes  and  masses  are  seen ;  these  exhibit  a  viscid  consistence 
when  taken   up  with  the  pipette.  ,    « 

The  microscope  reveals  the  exist-  Pig^ 

ence  of  spermatic  filaments,  con- 
sisting (Fig.  28)  of  a  minute  oval 
head,  not  more  than  ji^^Vvt;  ^^  ^^ 
inch  in  breadth,  and  a  long  whip- 
like tail  of  extreme  delicacy.  The 
length  of  the  entire  filament  is  g^^ 
of  an  inch. 

When  freshly  shed,  and  still  liv- 
ing, they  exhibit  active  eel-like 
movements,  strondy  suff restive  of 
volition  y  but  as  seen  m  unne  they 

are  always  motionless.  They  offer  considerable  resistance  to 
disintegration,  and  may  sometimes  be  recognized  in  decomposed 
urine  which  has  been  kept  for  weeks. 

A  certain  quantity  of  seminal  fluid  necessarily  finds  its  way 
into  the  urine  of  both  sexes  after  coitus;  also  into  the  urine  of 
men  after  involuntary  nocturnal  emissions. 

Involuntary  nocturnal  emissions  occurring  occasionally  in  the 
young  and  continent,  are  not  to  be  regarded  as  within  the  limits 

1  Stadentfl  may  be  reminded  that  spermatozoa  are  not  really  independent 
animala,  Imt  simply  the  escaped  contents  of  a  cell.  They  are  floating  cnia,  and 
resemble  the  oscillating  sperm-cells  of  Uie  antheridin  of  mosses. 
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of  disease;  but  when  they  take  place  two  or  three  times  weekly 
or  oftener,  or  when  the  acts  of  defecation  and  mictarition  are 
frequently  followed  by  a  glairy  discharge,  a  diseased  state  must 
be  acknowledged  to  exist;  and  one  also,  as  experience  proves, 
exceedingly  difficult  to  deal  with.  Whether  it  be  that  the  men- 
tal phenomena  observed  in  these  cases  are  altogether  secondary 
to  the  genital  defect  may  well  be  questioned;  but  it  is  an  im- 
portant— indeed  the  important — &ct  in  relation  to  involuntary 
seminal  discharges,  that  they  are  associated  with  a  deplorable 
state  of  mind.  Much  of  this  is  no  doubt  owing  to  the  prurient 
eagerness  with  which  persons  so  afflicted  seek  satisfiEu^tion  to  a 
&tal  curiosity,  in  the  publications  of  unprincipled  quacks,  who 
lure  their  victims  with  libidinous  descriptions,  and  afterwards 
terrify  them  with  exaggerated  and  lying  pictures  of  the  &te 
which  awaits  them. 

But  there  is  a  danger  that  the  legitimate  practitioner  may  come 
to  look  upon  cases  of  this  class  too  lightly,  and  thus  be  the  indi- 
rect occasion  of  their  seeking  the  help  which  is  their  injury. 

The  least  serious  cases  are  those  in  which  the  emissions  are 
solely  nocturnal.  As  long  as  the  complaint  is  confined  within 
these  limits,  the  general  health  does  not  suffer,  and  the  mental 
state  is  seldom  gravely  disturbed.  Sometimes,  however,  indi- 
viduals of  fervid  imagination,  whose  health  is  from  any  cause 
below  par,  fix  upon  this  incident  (nocturnal  emissions)  with  fatal 
tenacity,  and  hinge  their  ill-health  entirely  upon  it,  when  in  re- 
ality it  has  nothing  to  do  with  the  matter.  Persons  go  on  for 
years  subject  to  nocturnal  pollutions  without  consciousness  of 
any  harm  resulting,  but  when  they  chance  to  become  dyspeptic, 
or  their  nervous  system  becomes  upset  by  overwork,  then  tliese 
emissions  loom  largely  to  their  imaginations,  and  they  connect 
them  with  their  failing  health. 

When  seminal  discharges  occur  daily,  and  accompany  or  fol- 
low defecation  and  micturition,  a  greater  departure  from  the 
natural  state  is  betrayed;  and  it  is  seldom  that  such  a  state  of 
things  continues  for  any  length  of  time  without  inducing  pallor, 
weakness,  want  of  zest  and  energy  for  work,  as  well  as  a  fidgety, 
vacillating,  and  sometimes  very  depressed  state  of  mind.  Never- 
theless, these  consequences  frequently  altogether  feil.  There 
was  recently  a  patient  under  my  care  at  the  Royal  Infirmary — a 
ruddy  strong-looking  young  man  of  six-and-twenty — ^who  had 
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been  in  the  habit,  according  to  his  own  account,  for  the  last 
seven  years,  of  discharging  large  quantities  of  seminal  fluid 
ahnost  daily,  more  especially  with  micturition.  In  a  specimen 
of  his  urine  brought  to  me,  there  was  at  least  a  table-spoonful 
of  glairy  matter  having  the  microscopic  and  other  characters  of 
semen.  The  mental  state  was  certainly  shaken,  but  solely,  as 
it  appeared  to  me,  from  the  diligent  study  of  Mr.  Dawson's 
book  on  spermatorrhoea.  He  talked  with  a  sort  of  gloomy 
satis&ction  of  being  tired  of  life,  but  it  was  with  an  air  as  if 
he  were  repeating  a  lesson,  and  not  as  one  revealing  a  terrible 
conviction. 

The  type  of  mental  disturbance  usually  associated  with  sper- 
matorrhoea, is  common  in  this  as  in  other  large  towns,  inde- 
pendently of  seminal  losses,  among  persons— chiefly  men  of 
business— whose  health  has  given  way  from  too  engrossing  ap- 
plication  to  exciting  pursuits.  Such  persons  become  nervous, 
apprehensive  about  themselves  to  a  distressing  degree,  pusil- 
lanimous, subject  to  attacks  of  incomplete  syncope;  they  lose 
their  sleep,  and  sometimes  their  appetite;  there  is  some  real 
emaciation  and  a  great  deal  of  fancied  wasting.  They  pour 
into  the  ears  of  their  medical  attendants  an  endless  variety  of 
symptoms,  and  worry  them  beyond  the  most  tedious  hysterical 
women.  Such  patients,  although  often  men  of  middle  age,  or 
at  least  beyond  their  first  youth,  and  fathers  of  families,  rarely 
£ul  to  complete  the  catalogue  of  their  ailments  with  a  refer- 
ence to  what  they  conceive  to  be  some  anomaly  of  their  sexual 
functions. 

Involuntary  discharges  are  not  confined  to  youth  or  middle 
age.  Men  advanced  in  years  are  sometimes  tormented  in  the 
same  way,  and  exactly  the  same  state  of  mind  is  observed  in 
them.  They  imagine  their  ^'substance"  to  be  ebbing  from 
them,  and  their  virility  departing.  A  gentieman  over  sixty 
years  of  age,  the  father  of  a  family  of  married  daughters,  was 
so  concerned  about  a  slight  seminal  discharge  which  in  no  way 
affected  his  health,  that  he  forwarded  to  me  for  examination  over 
a  hundred  specimens  of  his  urine. 

In  the  treatment  of  this  class  of  cases,  the  first  point  to  estab- 
lish is  whetiier  tiie  trouble  of  the  nervous  system  is  the  primarv 
phenomenon,  „d  to  <U.tn,b«.ce  of  Ihe  L^  fanctiL  on^ 
an  msignificant  incident,  or  whether  the  seminal  losses  are  in 


122  SPIBMATOKO^. 

such  frequency  and  qaantity  that  they  may  be  regarded  as  having 
a  hand  in  evolving  the  symptoms  complained  o£  The  great 
minority  of  cases  belong  to  the  former  category;  and  indica- 
tions for  treatment  are  to  be  looked  for  in  the  general  state  of 
the  patient  and  the  circomstances  surrounding  him,  rather  than 
in  the  condition  of  the  sexual  functions.  K  it  appear,  after  a 
patient  sifting  of  the  actual  phenomena  and  the  past  history  of 
the  case,  that  the  seminal  emissions  must  be  regarded  as  the 
fundamental  ailment,  the  next  point  is  to  inquire  into  the  exist- 
ence of  any  local  cause  for  the  emissions.  The  irritation  of  as- 
carides  or  haemorrhoids  sometimes  occasion  involuntary  dis- 
charges, also  herpetic  eruptions  about  the  prepuce.  Lallemand 
enumerates  a  long  prepuce  as  contributing  to  the  same,  by  the 
lodgment  which  it  affords,  in  uncleanly  persons,  to  offensive 
secretions.  Whatever  be  the  local  cause  discovered,  its  imme- 
diate removal  is  of  course  the  first  step  in  the  treatment 

In  the  absence  of  a  local  cause,  the  evil  can  usually  be  traced 
to  venereal  excesses,  masturbation,  and  the  reading  of  salacious 
literature.  Some  of  these  cases  are  very  difficult  to  deal  with. 
An  attempt  must  first  be  made  to  put  a  stop  to  the  practice 
which  is  the  cause  of  the  complaint.  The  further  treatment 
should  be  directed  to  improving  the  tone  of  the  muscular  sys- 
tem by  daily  ablutions  with  cold  water  or  brine,  by  sea  bathing, 
regulated  exercise,  change  of  air,  &c.  The  state  of  the  patient's 
mind  often  requires  that  the  time,  quantity,  and  material  of  the 
meals  shall  be  minutely  regulated.  The  diet  should  be  nourish- 
ing and  bland:  spices  and  condiments  should  be  avoMed.  Malt 
liquors  and  the  lighter  wines  are  to  be  cautiously  employed;  the 
quantity  must  be  judged  by  their  effects.  Any  quantity  which 
produces  flushing  of  the  face  is  too  much.  An  opiate  sometimes 
renders  good  service  by  securing  a  good  night's  rest  Astrin- 
gent and  ferruginous  tonics  offer  valuable  aid  to  the  hygienic 
treatment.  Tincture  of  the  muriate  of  iron  has  appeared  to  me 
to  produce  a  better  effect  than  any  other  preparation.  A  blister 
to  the  perineum  has  sometimes  seemed  to  diminish  the  emis- 
sions. In  cases  of  inveterate  masturbation,  Mr.  Helton  found 
that  he  could  invariably  put  a  stop  to  the  practice  by  applying 
a  strong  solution  of  iodine  or  blistering  fluid  to  the  penis  so  as 
to  render  the  organ  too  sore  for  manipulation.* 

>  Lancet,  1868,  II,  128. 
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Lallemand  recommends  the  local  application  of  nitrate  of  sil- 
ver to  the  orifices  of  the  ducts  of  the  vesiculse  seminales  by 
means  of  his  porte-caustique.  I  cannot  say  that  I  have  ever 
seen  cases  in  which  this  severe  proceeding  seemed  justifiable. 
It  mast  be  remembered  that  it  is  not  without  danger.  Dr.  Bird 
relates  an  instance  in  which  a  dangerous  cystitis  was  produced 
in  a  healthy  person  by  the  local  application  of  the  solid  nitrate 
of  silver  in  this  manner.  Dr.  Chambers  has  communicated 
another  and  more  untoward  example,  in  which  death  followed 
the  application  of  an  irritant  ointment  by  means  of  a  catheter  in 
a  case  of  imaginaiy  spermatorrhcBa.^ 

Dicenta  and  B.  Schulz  speak  in  high  terms  of  the  constant 
galvanic  current  Schulz  directs  the  current  to  be  transmitted 
along  the  vertebral  column  for  one  or  two  minutes,  and  repeated 
three  or  four  times  a  week.  Twenty  or  thirty  Daniel's  elen^nts, 
of  medium  size,  should  be  used ;  the  positive  pole  should  be  ap- 
plied to  about  the  fifth  dorsal  vertebra,  and  tlie  negative  to  the 
sacrum  or  perineum.* 

IX. — CONPBRVOID   VEGETATIONS  IN  URINE. 

Minute  vegetations  are  apt  to  make  their  appearance  in  urine, 
and  to  cause  concision  in  its  examination.  It  is  therefore  ne- 
cessary that  the  student  should  be  fitmiliar  with  their  appear- 
ances, so  that  he  may  not  mistake  them  for  objects  of  more  im- 
portance. With  one  exception  (sarcinse)  they  are  not  present 
in  urine  when  voided,  and  their  existence  is  a  sign  and  accom- 
paniment of  those  changes  on  keeping,  which  eventually  lead  to 
putrefaction.  The  following  deserve  a  separate  notice,  namely, 
vSnianes,  the  mofuli  fungus^  the  sugar  fungus^  and  sarcince. 

1.   VSbriKmes. — These  are  the  simplest  in  structure  and  the 
most  common.    They  consist  of  minute  linear 
particles  about  ^^^  of  an  inch  long,  incessantly         '**•  **• 
moving,  which  swarm  in  infinite  myriads  in  urine        vS* 

changes  have  set  in ;  the  urine  loses  its  transpa-  ^  ^^ 

rency  and  deposits  a  cloudy  sediment ;  its  odor    ^^^^t!  ^^ 


that  b  begining  to  putrefy  (Fig.  29).    Their  ap-      J^f^  ^  \^ 
pearance  is  certain    evidence   that   putrefactive     '^r^\%^^ 


1  lAncet,  ISei,  p.  682.        *  Year  Book,  1868 ;  p.  300.    Report  on  Surgery. 
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becomes  offensive,  and  its  reaction  soon  ammoniacaL  By  a  veiy 
high  magnifying  power  these  moving  filaments  are  resolved  into 
a  series  of  granular  particles  arranged  in  line. 

2.  Mould  fungus  or  PeniciUwn  gUmcum* — Like  other  organic 
floids,  urine  is  liable  to  mildew.  Dr.  Haflsall  has  shown  that 
urine  may  mould  from  the  growth  of  two  distinct,  thou^ 
closely  allied,  vegetations.  The  first  of  these  is  the  penicilium 
glaucum,  or  common  mould,  which  grows  in  vinegar  and  all 
albuminous  fluids ;  and  the  second  is  the  yeast  or  sugar  fangns, 
which  flourishes  in  diabetic  urine. 

The  mould  fungus  may  be  found  in  urine  in  the  three  phases 
of  its  development,  namely,  as  round  and  oval  cells  or  spcrvka ; 

as  an  interlacement  of  fibres,  or  thaBna; 
Fig.  80.  and  as  a  downy  pile  of  threads  growing 

into  the  air,  or  aerialfructyieation.  This 
last  phase  is,  however,  not  seen  unless 
the  urine  has  been  kept  several  days. 

The  sporules  often  appear  in  urine  a 
few  hours  after  emission.  It  is  impor- 
tant to  be  familiar  with  their  microsco- 
pic appearance  to  avoid  confounding 
them  with  blood-disks.  The  marks  by 
which  they  are  distinguished  are :  the 
c=~5c^=^-;-5^  great  difference  of  size  among  the  in- 

]^(rO  ^  dividual  cells ;  the  presence  of  a  nucleus 

Mould ftugiu.  in  tiie  larger  sporules;  their  tendency 

to  assume  an  elongated  or  oval  form; 
and  the  indications  of  budding  and  conmiencing  formation  of  a 
thallus. 

The  interlacing  fibres  of  the  thallus  are  produced  by  the  elon- 
gation and  gemmation  of  the  sporules,  and  are  composed  of 
tubular  cells  placed  end  to  end.  This  interlacement  forms  a 
fleecy  cloud  in  the  urine,  which  gradually  rises  to  the  eorfiace 
and  forms  an  islet  or  patch  of  mould  from  which  spring  the  as- 
cending stems  of  the  aerial  fructification.  The  latter  consist  of 
hollow  filaments  rising  from  the  thallus,  which  divide  at  their 
extremities  into  two  or  three  branches ;  these  again  subdivide 
into  a  number  of  digitate  projections  so  as  to  form  an  irregular 
tuft  or  head  (Fig.  80).  The  digitate  projections  are  filled  with 
sporules,  and  eventually  burst,  giving  exit  to  the  sporules,  which 
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then  fall  into  the  mine  below,  and  collect  into  an  amorphous- 
looking  deposit  at  the  bottom  of  the  vessel. 

The  growth  of  this  vegetation  in  urine  has  been  admirably 
described  by  Hassall  (Med.  Chir.  Trans,  vol.  xxxvi,  p.  32)  willi 
the  conditions  which  &vor  and  impede  its  development  The 
urine  must  be  acid ;  when  it  becomes  ammoniacal,  the  further 
growth  of  the  plant  is  arreated,  and  it  soon  perishee.  The  presence 
of  some  organic  matter  is  another  necessity ;  but  as  the  urine  is 
never  absolutely  free  from  organic  matters  (albumen,  epithelial 
scales,  pus,  &c.),  it  may  be  said  that  every  acid  urine  forms  a 
fitting  nidus  for  the  mould  fungus.  Albuminous  acid  urines  are 
those  in  which  the  plant  grows  most  luxuriantly. 

8.  Teast  or  sugar  fungits  (Torula  cerevisi»). — This  vegetation 
has  precisely  the  same  phases  of  development  as  the  mould  ftin- 
guB ;  and  in  the  phases  of  sporule  and  thallus,  it  is  not  easy  to 
distinguish  the  one  from  the  other;  but  the  aerial  fructifications 
of  the  two  are  wholly  different.  The  yeast  fungus  (which  growB 
luxuriantly  in  diabetic  urine  exposed  to  the  air  at  a  moderate 
temperature),  instead  of  a  tuft  of  branches  has  a  spherical  head 
(Fig.  81).  When  the  plant  has  attained  its  frill  fructification, 
the  floating  bed  of  thallus  appears  dusted  over  with  a  brown 
powder.  Under  the  microscope  the  brown  matter  is  found  to 
consist  of  the  spherical  heads  frill  of  sporules.  These  when  ripe 
burst,  and  discharge  their  sporules, 
which  sink  to  the  bottom  of  the 
glass  and  form  a  white  settling 
like  so  much  flour. 

Dr.  Hassall  believes  that  the 
growth  of  the  sugar  ftingus  in 
urine  is  a  certain  proof  of  the  ex- 
istence of  sugar.  Whether  it  be 
so  or  not,  is  scarcely  capable  of 
absolute  proof,  until  it  shaU  have 
been  shown  that  the  natural  urine 
is  wholly  free  from  traces  of  sugar. 
The  yeast  fungus  may  grow  even 
to  fall  fructifloation,  as  I  have  re- 
peatedly witnessed,  in  urine  in 
which  ^e  most  delicate  direct  testing  has  Mled  to  detect  sugar. 

4.  Sarcbm  (Fig.  82).— Since  Heller  and  Mackay,  in  1848,  first 


Fig.  81. 


Sugar  ftugw. 
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discovered  sarcinn  in  urine,  they  have  been  observed  by  John- 
son, Beale,  Welcker,  Mank,  and  Begbie.  The  seat  of  prodnction 
of  this  vegetation  is  probably  the  bladder ;  and  it  is  discharged 
with  the  urine,  sometimes  in  great  quantities,  and  forms  a  gray- 
ish-white amorphous-looking  deposit    It  consists  of  the  same 

'  elements  as  the  sarcina  ventriculi  (of  GKhhI- 

^'  ^^*  sir),  and  is  usually  regarded  as  the  same 

^  species.     Both  the  cubical  masses  and 

*  their  component  particles  are,  however, 

smaller  than  those  of  the  gastric  sarcina, 
and  Rossman  and  Welcker^  consider  these 
•       differences  sufficient  to  establish  a  specific 
^  ^  °  distinction.      It   seems   more    probable, 

however,  that  the  differences  in  the  habi- 

f  ^  tat  and  conditions  of  growth  are  sufficient 

#  •to  account  for  the  diversity  of  size.    Dr. 

Sarainv  in  urino.  P.  Munk*  has  shown  that  ouc  of  the  points 

relied  on  by  Welcker,  namely,  tbe  absence 
(in  urinary  sarcina)  of  cubes  containing  more  than  64  particles, 
is  not  constant.  Munk  found  cubes  of  612  particles.  In  some 
vomited  matter  sent  to  me  for  examination  by  Dr.  Scowcroft,  of 
Bouthport,  I  detected  small-sized  sarcinse  mixed  with  those  of 
ordinary  dimensions. 

This  curious  vegetation  is  generally  associated  with  some  dis- 
order of  tiie  urinary  organs  (renal  pains,  painful  micturition, 
vesical  catarrh,  &c.).  It  grows,  or  at  least  exists,  both  in  acid 
and  ammoniacal  urine.  In  Munk's  case  the  fungus  grew  in  great 
quantities  during  the  summer  months,  and  disappeared  almost 
wholly  in  the  winter  months ;  and  this  was  the  more  remarkable 
as  the  patient  (who  was  paraplegic)  kept  his  bed  continuously 
from  year  to  year.  Dr.  Begbie's  patient  suffered  from  lumbur 
pains  and  frequent  micturition,  together  with  hypochondriacal 
and  dyspeptic  symptoms.* 

No  treatment  yet  tried  has  had  any  appreciable  effect  in 
checking  the  growth  of  sarcinse  in  urine. 

>  Ueber  Sarcina  im  Urine  des  Mensch^n.    Henle  und  Pfeuf.  Zeitsch.  Stte.  R. 
Bd.  V ,  199. 
•  Ueber  Harnsarcine— Archiy.  f.  Path.  Anat.  1861,  p.  670. 
»  After  Welcker,  Henle  und  Pfeufer's  Zeitsch.  Bd.  V,  taf.  x. 
^  Sdin.  Med.  Journ.  1866-7. 
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X. — ^ALBUMEN  IN  THE   URINE. 

Albumen  ie  not  found  in  any  proportion  in  healthy  urine ; 
but  it  is  the  most  common  and  the  most  important  of  the  ab- 
normal ingredients  found  in  disease.  Its  presence  in  the  urine 
is  due  to  so  many  causes  that  the  fact  itself  yields  little  direct 
information ;  but  when  correctly  interpreted,  it  furnishes  a  key 
to  several  grave  pathological  states  which  would  otherwise  remain 
in  great  obscurity. 

Tests  for  dUbimun. — ^The  tests  for  albumen  are  coagulation  by 
heat  or  nitric  acid;  in  doubtful  cases  the  two  should  be  used 
together. 

Heat — ^If  the  urine  has  its  usual  acid  reaction,  it  becomes 
turbid  on  boiling  when  it  contains  albumen ;  and  this  turbidity 
persists  after  the  addition  of  an  acid.  The  best  way  of  operating 
is  to  fill  a  test-tube  to  the  depth  of  about  an  inch  with  the  sus- 
pected urine,  and  to  apply  the  flame  of  the  spirit-lamp  to  the 
upper  stratum  of  fluid  until  it  boils.  The  lower  part  preserves 
its  original  transparency,  and  thus  serves,  by  contrast,  to  indicate 
more  clearly  any  change  that  has  taken  place  in  the  heated  por- 
tion. When  the  urine  is  cloudy  from  amorphous  urates,  heat 
^  dUme  is  a  complete,  and  the  best,  test  for  albumen.  The  pre- 
cipitation of  the  urates  is  suflSicient  evidence  of  an  acid  reaction: 
when  the  urine  is  warmed  the  urates  are  speedily  dissolved  and 
the  urine  becomes  transparent,  but  as  the  temperature  approaches 
the  boiling  point  it  becomes  again  turbid  if  it  contain  albumen. 

Blghly  albuminous  urines  begin  to  coagulate  at  a  much  lower 
temperature  than  feebly  albuminous  ones,  and  when  the  quan- 
tity of  albumen  is  only  a  trace,  turbidity  does  not  occur  until 
the  urine  has  begun  to  boil. 

There  are  two  points  to  be  remembered  in  using  heat  alone 
as  a  test  for  albumen.  First,  that  albumen  is  not  coagulated 
by  heat  when  the  urine  is  alkaline ;  in  such  cases,  therefore,  it 
is  necessary,  before  boiling,  to  restore  the  acidity  by  a  few  drops 
of  acetic  acid.  Secondly,  when  the  urine  is  neutral,  or  very 
feebly  acid,  it  may  become  turbid  on  heating  from  precipitation 
of  the  earthy  phosphates ;  but  turbidity  from  this  cause  is  easily 
distinguished  from  albumen  by  a  drop  of  acetic  or  nitric  acid, 
which  instantiy  causes  the  phosphates  to  disappear. 
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Nitric  acid. — ^Nitric  acid  is  an  extremely  delicate  test  for  albu- 
men. The  best  manner  of  applying  it  is  to  fill  a  test-tube  to  the 
depth  of  about  an  inch ;  then,  inclining  the  tube,  to  pour  in 
strong  nitric  acid  in  such  a  manner  that  it  may  trickle  down 
along  the  sides  of  the  tube  to  the  bottom,  and  form  a  stratum 
some  quarter  of  an  inch  thick  below  the  urine.  Added  in  this 
manner  there  is  scarcely  any  mingling  of  the  two  fluids,  and  if 
albumen  be  present,  three  strata  or  layers  will  be*  observed:  one, 
perfectly  colorless,  of  nitric  acid  at  the  bottom ;  immediately 
above  this  an  opalescent  zone  of  coagulated  albumen,  and  atop 
the  unaltered  urine.  If  there  be  only  a  trace  of  albumen,  two 
or  three  minutes  elapse  before  the  opalescent  zone  becomes 
visible. 

There  is  no  method  equal  to  this  for  detecting  minute  quan- 
tities of  albumen.  The  reaction  of  the  urine  does  not  interfere 
with  its  operation.  Only  one  caution  is  necessary.  In  concen- 
trated urines,  and  especially  febrile  urines,  the  addition  of  the 
acid  is  apt  to  precipitate  the  amorphous  urates,  and  thus  to  occa- 
sion a  turbidity  which  might  be  mistaken  for  albumen.  The 
two  conditions  are  however  easily  distinguished  by  observing 
the  level  at  which  the  cloudiness  begins,  and  the  direction  in 
which  it  spreads.  Albumen  begins  to  coagulate  immediately 
above  the  stratum  of  acid,  and  the  turbidity  spreads  upwards;, 
but  the  urates  first  appear  at  or  near  the  surface  of  the  urine, 
and  the  opacity  spreads  downwards.  Heat  also  readily  resolves 
the  doubt ;  for  the  urates  speedily  disappear  when  the  urine  is 
warmed,  but  turbidity  from  albumen  is  not  affected  by  heat. 

The  urine  of  patients  who  are  taking  cubebs  and  copaiba  is 
commonly  somewhat  opalescent,  and  nitric  acid,  in  the  cold, 
sometimes  (not  always)  increases  the  opalescence.  The  sense 
of  smell  immediately  directs  attention  to  the  presence  of  these 
drugs,  and  heat  diminishes  the  opalescence  and  prevents  any 
turbidity  with  nitric  acid. 

In  urines  which  are  over  rich  in  urea,  nitric  acid,  in  the  cold, 
causes  a  slow  precipitation  of  a  crystalline  mass  of  nitrate  of 
urea,  which  however  is  so  different  in  appearance  from  coagu- 
lated albumen  that  it  can  scarcely  be  mistaken  for  it. 

It  is  further  to  be  remarked,  that  if  the  manner  above  descri- 
bed of  testing  for  albumen  with  nitric  acid  be  not  followed,  two 
notable  fallacies  may  be  encountered.    On  the  one  band  (as  was 
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pointed  out  by  Bence  Jones),  if  the  urine  be  acidified  with  a 
small  quantity,  a  drop  or  so,  of  nitric  acid,  the  albumen  may  not 
be  coagulated  at  all;  and  on  the  other  hand,  if  a  large  quantity 
of  acid  (an  equal  volume)  be  suddenly  added  to,  and  mixed  with 
the  urine,  the  mixture  remains  perfectly  clear,  even  though  it 
may  be  highly  albuminous.  I  have  known  the  latter  fallacy  oc- 
casion concealment  of  albumen  in  the  urine,  in  a  case  of  Bright's 
disease,  for  many  months.  * 

In  practice,  the  best  method  of  proceeding  is  as  follows: 
when  the  urine  is  cloudy  from  urates,  use  heat  alone ;  when  the 
urine  is  clear  (or  in  any  case  if  alkaline)  add  nitric  acid  in  the 
way  above  described ;  if  no  turbidity  appear  above  the  layer  of 
acid,  the  urine  may  be  with  certainty  pronounced  free  from  al- 
bumen; if  a  turbid  zone  is  produced,  apply  heat  thereto;  if  it 
be  not  dissipated,  albumen  is  certainly  present. 

Several  other  substances  (bichloride  of  mercury,  sulphate  of 
copper,  alum,  ferrocyanide  of  potassium,  creasote,  carbolic  acid 
and  alcohol)  coagulate  albumen;  but  they  are  unsuitable  for 
urine-testing,  because  those  of  them  which  are  miscible  with  it, 
precipitate  also  some  of  the  natural  constituents  of  the  urine. 

The  quantitative  estimation  of  albumen  in  urine  is  a  matter  of 
considerable  practical  importance,  and  it  is  to  be  regretted  that 
no  exact  and  easy  method  of  attaining  this  object  has  been 
devised. 

For  precise  determinations  the  plan  usually  followed  is  to 
bring  a  measured  quantity  of  urine  to  a  slightly  acid  condition ; 
boil;  throw  on  a  weighed  filter ;  wash ;  dry  at  212°;  and  weigh. 
This  proceeding  demands  a  goqd  deal  of  time.  The  filtering  is 
sometimes  impossible ;  and  the  results  obtained  are  only  moder- 
ately accurate  with  every  care. 

For  a  rough  and  ready,  but  very  useful,  method,  there  is  none 
superior  to  boiling  the  urine  in  a  test-tube  with  a  drop  or  two 
of  acetic  acid.  The  albumen  coagulates  in  fiakes,  and  presently 
sinks  to  the  bottom,  forming  a  layer  of  various  thickness.  The 
proportion  of  albumen  is  judged  of  by  the  depth  of  this  layer 
as  compared  to  the.  height  of  the  column  of  urine  in  the  tube. 
This  proportion  may  be  expressed  in  numbers,  as  ^,  ^,  rf^^  and  so 
forth.  If  the  quantity  of  albumen  be  too  small  to  form  a  layer 
of  appreciable  depth,  the  proportion  is  expressed  more  loosely, 
as  a  "  cloudiness  "  or  an  ^^  opalescence."    The  varying  density 
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of  albuminous  urines,  and  the  varying  size  of  the  flakes  into 
which  albumen  coagulates,  affect  the  rapidity  and  completeness 
of  the  subsidence,  and  therefore  the  depth  of  the  coagulated 
layer,  so  that  only  approximate  results  can  be  expected  from 
this  method. 

Becquerel  ingeniously  turned  to  account  the  property  of  al- 
bumen to  deviate  the  plane  of  polarization  to  the  left :  and  con- 
structed an  instrument  on  a  sitnilar  plan  to  the  optical  sacchar- 
ometer,  by  which  the  deviation  could  be  measured,  and  the  per- 
centage of  albumen  calculated  therefrom.  It  would  appear, 
however,  that  this  instrument,  on  Becquerel's  own  showing,  is 
only  capable  of  very  limited  clinical  application.  When  the 
quantity  of  albumen  is  considerable  it  gives  very  exact  indica- 
tions; but  the  deviation  is  too  slight  for  exact  estimation  in  mod- 
erately and  feebly  albuminous  urines ;  it  is  therefore  useless  for 
the  bulk  of  albuminous  urines.* 

Boedecker  has  recently  proposed  a  volumetrical  method, 
founded  on  the  property  of  ferrocyanide  of  potassium  to  form 
an  insoluble  compound  of  fixed  composition  with  albumen. 
Yogel  states  that  he  has  found  this  method  inaccurate.* 

Modified  albumen  in  urine. — ^Dr.  Bence  Jones  has  described  a 
modification  of  albumen,  which  he  designated  hydrated  deutox- 
ide  of  albumen.  He  found  it  in  the  urine  of  a  patient  suffering 
from  moUities  ossium.  The  urine  did  not  give  a  precipitate 
with  nitric  acid  alone,  nor  by  boiling,  nor  by  adding  nitric  acid 
to  the  boiling  urine.  But  if  the  urine  was  boiled,  and  then  al- 
lowed to  cool,  a  precipitate  fell ;  and  this  was  immediately  re- 
dissolved  by  heat.  The  same  substance  has  been  found  in  the 
buflfy  coat  of  inflamed  blood,  and  it  may  also  be  met  with  in  the 
albuminous  fluid  of  pus  (Bence  Jones,  Animal  Chem.  p.  109). 

Clinical  significance  of  albumen  in  the  urine. — ^In  considering  this 
subject  all  those  cases  are,  of  course,  excluded  in  which  the  oc- 
currence of  albumen  is  only  incidental  to  the  presence  of  some 
other  fluid  in  the  urine,  such  as  blood,  pus,  or  spermatic  fluid. 

The  excessive  use  of  a  diet  composed  exclusively  or  chiefly  of 
albuminous  matters,  such  as  eggs,  has  been  shown  by  Barreswil, 
Brown-Sequard,  and  others,  to  cause  the  urine  to  become  slightly 
albuminous.     Bernard  found  that  irritation  of  the  renal  nerves 

1  See  a  clinical  lecture  by  Becaucrel — Clinique  Europ^enne,  1859|  p.  54. 

'  Boedecker's  method  is  described  in  Henle  and  Pfeufer's  Zeitscb.  1869,  p.  821. 
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and  of  a  certiun  spot  in  the  floor  of  the  fourth  ventricle  (higher 
np  than  the  diabetic  puncture)  caused  albumen  to  appear  in  the 
urine  of  animals.  The  same  occurred  when  albumen  of  eggs 
was  injected  into  the  veins,  and  even  when  a  large  quantity  of 
pure  water  was  so  injected.  (Magendie  Kierulf.)  Interference 
with  the  circulation  of  the  blood  in  the  kidneys  produces  albu- 
minuria. (See  CoNOBSTiON  op  thb  Kidnbys.)  Vogel  found  that 
inhalation  of  arseniuretted  hydrogen  and  carbonic  acid  caused 
the  urine  to  be  abundantly  albuminous.^ 

Slight  and  temporary  albuminuria  appears  to  occur,  in  highly 
exceptional  cases,  from  very  slight  disorders.  Beneke,  when 
suffering  from  dyspepsia,  noticed  albumen  in  his  own  urine  four 
times  in  as  many  weeks.  Similar  observations  have  been  made 
by  others.  (Parkes.) 

Setting  aside  these  unimportant  exceptions,  albuminuria  must 
always  be  looked  on  as  a  grave  symptom  of  disease ;  and  when 
discovered,  it  becomes  an  anxious  question  to  the  practitioner: 
What  signification  has  it? 

The  pathological  states  in  which  albumen  appears  constantly 
or  occasionally  in  the  urine  may  be  arranged  into  the  following 
groups: 

1.  Acute  and  chronic  Bright's  disease  of  the  kidneys. 

2.  Pregnancy  and  the  puerperal  state. 

3.  Febrile  and  inflammatory  diseases  (zymotic  diseases,  such 

as  scarlet  fever,  measles,  small-pox,  typhoid,  cholera, 
yellow  fever,  ague,  diphtheria,  &c. ;  inflammatory  dis- 
eases, such  as  pneumonia,  peritonitis,  traumatic  fever, 
articular  rheumatism,  &c.) 

4.  Impediments  to  the  circulation  of  the  blood  (emphysema, 

heart  disease,  abdominal  tumors,  cirrhosis,  &c.) 

5.  An  hydrsemic  and  dissolved  state  of  the  blood  and  atony 

of  the  tissues  (purpura,  scurvy,  pyaemia,  hospital  gan. 
grene). 

6.  Saturnine  intoxication. 

1  Krankh.  d.  Hambereitenden  Organe,  p.  518.  It  has  also  been  asserted  that 
the  urine  becomes  albuminous  in  mercurial  salivation.  This  assertion  was  long 
since  shown  to  be  erroneous  by  Bayer.  More  recently  Dr.  Francis,  under  the 
supervision  of  Dr.  O.  Bees,  examined  the  urine  of  fifteen  salivated  individuals 
without  flndine  a  trace  of  albumen.  (On  ** Diseases  of  t£o  Kidneys,"  by  G.  O. 
Bees,  p.  28.    London,  1860.)« 
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Li  the  first  group  albaminnria  is  dependent  on  stractaral 
changes  in  the  kidneys.  (See  Bright's  Disbasb.) 

In  the  second  group  albuminuria  is  sometimes  associated 
with  structural  changes,  and  sometimes  not.  (See  Connbction 
OF  Bright's  Diseasb  and  Prbgnancy). 

In  all  febrile  and  inflammatory  coipplaints  a  trace  of  albumen 
is  occasionally  found  in  the  urine;  it  usually  amounts  to  no  more 
than  a  trace,  and  disappears  on  defervescence;  sometimes  in 
pneumonia  it  is  not  inconsiderable.  As  intercurrent  febrile  at- 
tacks are  common  in  the  course  of  most  chronic  complaints, 
temporary  albuminuria  has  been  noted  in  a  great  multitude  of 
different  diseases.  This  remark  applies  especially  to  chronic 
tuberculosis,  cancer,  caries,  and  necrosis;  and  albuminuria  un- 
der such  a  condition  is  to  be  carefully  distinguished  from  the 
cases  in  ^hich  genuine  Bright's  disease  coexists  with  those  com- 
plaints. In  a  zymotic  disease  there  is  a  double  pathological 
state,  namely,  pyrexia  and  the  operation  of  a  specific  poison; 
and  albumen  may  appear  in  the  urine  either  as  an  incident  of 
the  febrile  state,  when  it  is  comparatively  unimportant,  or  as  an 
indication  of  serious  structural  changes  in  the  kidneys,  which 
constitute  a  grave  sequela  of  the  disease. 

Albuminuria  connected  with  impediments  to  the  circulation 
of  the  blood  is  considered  under  Congestion  op  the  Kidnbt. 

In  a  dissolved  or  putrid  state  of  the  blood  albumen  appears  in 
the  urine  without  being  connected  with  organic  changes  in  the 
kidney ;  it  is  associated  with  the  escape  of  the  coloring  matter 
of  the  blood.    (See  Hjematinuria.) 

The  occurrence  of  albumen  in  the  urine  of  persons  poisoned 
with  lead,  although  repeatedly  observed,  was  not  regarded  as 
anything  more  than  a  coincidence  until  OUivier  demonstrated, 
by  experiments  on  animals  and  clinical  observations,  the  exist- 
ence of  a  causal  connection  between  them.  OUivier*  found  that 
dogs,  rabbits,  and  guinea  pigs,  when  poisoned  with  repeated 
doses  of  carbonate  of  lead,  invariably  passed  an  albuminous 
urine,  and  that  their  kidneys  exhibited  signs  of  incipient  organic 
disease.  He  also  collected  15  examples  of  albuminuria  in  per- 
sons poisoned  with  lead.  Seven  of  these  had  temporary  albu- 
minuria; in  three,  the  albuminuria  persisted  during  the  con- 

1  Archives  G^n^rales,  1868,  II»  pp.^80  and  709. 
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tinuance  of  the  satomine  Bymptoms;  and  in  four,  genuine 
Bright's  disease  had  been  produced.  In  addition  to  these  obser* 
vations,  he  examined  the  urine  of  87  persons  affected  with 
diverse  manifestations  of  lead  poisoning  in  the  Hdpital  de  la 
Gharit6:  of  these,  9  had  albuminous  urine.  These  observations 
have  been  confirmed  by  Lancereaux^  and  Danjoy.'  Ollivier 
found  that  both  the  urine  and  the  kidneys  in  these  cases  con- 
tained traces  of  lead.  He  inferred  that  the  existence  of  lead  in 
the  kidneys  induced  an  organic  lesion  of  these  organs,  and  that 
the  albuminuria  was  the  consequence  of  that  lesion. 

When  albumen  is  found  in  urine,  the  important  point  to  de- 
cide is,  whether  it  indicates  the  existence  of  organic  disease  of 
the  kidneys  or  not.  This  question,  in  any  individual  case,  must 
be  considered  chiefly  in  connection  with  the  three  following 
points  jointly,  namely : 

1.  The  temporary  or  persistent  duration  of  the  albuminuria. 

2.  The  quantity  of  the  albumen ;  and  the  occurrence  and 

character  of  a  deposit  of  renal  derivatives. 
8.  The  presence  or  absence  of  any  disease  outside  the  kid- 
neys which  will  account  for  the  albuminuria. 

1.  Dr.  Parkes'  has  collected  some  instructive  facts  on  the  im- 
portance of  distiufiniishing^  between  temporary  and  permanent 
Sbuminuria.  Heaves  a  tabular  statement  Tf  the  Lit  cases 
treated  by  him  in  University  College  Hospital,  in  which  the 
urine  was  examined  carefully  and  daily  for  a  suflicient  length  of 
time,  to  enable  it  to  be  said  with  perfect  certainty  that  albumen 
was  or  was  not  present  during  the  whole  course  of  the  disease, 
or  during  any  part  of  it.  Cases  of  cystitis  and  vaginitis  were 
not  included.  By  the  term  "temporary  albuminuria,"  Dr. 
Parkes  implied  cases  in  which  albuminuria,  after  lasting  some 
days  or  even  weeks,  disappeared  entirely  for  some  time  before 
the  patient  left  the  hospital;  and  by  "permanent  albuminuria,'' 
cases  in  which  the  albumen  did  ngt  disappear  during  the  time 
the  patient  was  under  observation — this  time  being  generally 
very  long,  and  always  many  days.  The  cases  were  of  the  mis- 
cellaneous character  usually  admitted  into  a  London  hospital. 

1  Union  M6dicale^  1868,  and  Bulletini  dl  la  Soci^U  mddicale  d'Emulation— 
noavelle  s^rie,  t.  1,  p.  182,  1864. 
s  Archiveg  G^n^rales,  1864, 1^.  402. 
*  On  the  Composition  of  the  Urine,  p.  186. 
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Cases  of  cholera  and  pregnancy  were  excluded.     The  total 

number  of  cases  tabulated  was  808 :  170  men  and  183  women. 

The  results  are  given  separately  for  the  two  sexes  by  Dr.  Parkes ; 

but  as  no  difference  of  any  moment  to  the  inquiry  was  found 

between  the  sexes,  I  have  taken  the  liberty  of  throwing  the 

numbers  together,  for  the  sake  of  simplicity,  in  the  following 

tables : 

TABLE  I. 


Totol  number  of 

OBMS. 

Urine  not  albumin- 
ous at  any  time. 

Urine  temporarily 
albominonf. 

Urine  permanently 
albnminona. 

808 

227 

87 

89 

Reduced  to  percentages:  in  75  the  urine  was  never  albu- 
minous; in  12  temporarily  albuminous;  and  in  18  permanently 
albuminous. 

The  37  cases  of  temporary  albuminuria  occurred  in  the  fol- 
lowing diseases : 

TABLE  II. 


DiBBABB. 


Paraplegia  (spinal), 

Hemiplegia  (cerebral), 

Chronic  phthisis, 

Pleurisy  (acute), 

Bronchitis  ^acute,  simple),  .  .  . 
Bronchitis  (acute  in  emphysematous 

lanes), 

Bronchitis  (in  tuberculous  lungs),  . 
Pneumonia  (acute,  lobar),  .  .  . 
Heart  disease  (organic),  .... 
Morbus  Brightii  (acute),    .     .     .     . 

Acute  rheumatism, 

Subacute  rheumatism, 

Purpura  haemorrhagica,     .     .     .     . 

Typnoid  fever 

Typhus, 

Variola, 

Scarlatina, 

Erysipelas  (leg), 

Total, 


Total  nnmber 
of  oasM. 


2 

4 

28 

17 

6 

9 
1 

10 

17 
8 

19 
8 
1 

19 
2 
6 
2 
1 


Temporary 
albaminnria. 


154 


1 
2 
1 
1 
1 

2 

1 
6 
2 
8 
4 
1 
1 
6 
1 
2 
2 
I 


87 


No 
albmninnria. 


1 

2 

27 

16 

6 


4 
16 

16 

7 

14 
1 
8 


117 


The  quantity  of  albumen  was  "  large "  in  the  cases  of  pneu- 
monia and  acute  Blight's  disease;  was  in  ^^some  quantity''  in 
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the  cases  of  typhoid,  variola,  and  scarlatina,  and  'Wery  small 
in  most  of  the  remainder. 

The  diseases  in  which  permanent  albuminuria  was  found 
are  detailed  in  Table  IH,  on  this  page.  According  to  this 
table,  in  82  out  of  39  cases  of  permanent  albuminuria,  disease 
of  the  kidney  was  either  proved  to  exist,  or  rendered  highly 
probable  by  other  symptoms ;  and  as  8  other  cases  are  excluded 
because  there  was  no  decided  information  as  to  the  state  of  the 
kidneys,  permanent  albuminuria  indicated  renal  disease  in  82 
cases  out  of  86;  and  if  heart  diseases  are  excluded,  it  indicated 
renal  disease  invariably. 

TABLE  III. 


DlSBABB. 


Morbus  Brightii  (all  forms),  .  .  . 
Encephaloia  disease  of  kidney,  .  . 
Cystic  disease  of  kidney,  .... 
Lfeucocythemia,  with  presumed  lar-  "^ 

daceous  kidnej, / 

Chronic  phthisis  and  kidney  dis-  > 

ease  (autopsy), ) 

Pleurisy,    with    probable    kidney  *> 
disease, j 

Heart   disease  (hypertrophy,  andl 
▼alve  affection), j 

Hemiplegia,  from  cerebral  softening, 
Pancreatic  disease,  causing  icterus, 


Purpura  hemorrhagica,      .... 


Typhoid  fever, 


Total, 


Namber 
of  oases. 


26 
1 
1 

1 
1 


1 
1 


89 
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Casts  and  kidney  structures 
in  the  sediment  of  the 
urine. 

Kidneys  healthy  in  three 
cases  of  post  mortem  ex- 
amination. 

Blood  corpuscles. 

Amount  of  albumen  very 
small. 

{Case  not  fatal;  nothing 
definite  known  about  kid- 
neys. 
Blood  casts  and  establish- 
ment of  decided  M. 
Brightii  consecutive  to 
the  fever. 


2.  The  greater  the  quantity  of  albumen,  the  more  likely  is 
the  existence  of  renal  disease;  and  a  "large"  quantity  of  albu- 
men (i  and  upwards)  is  rarely  found  except  in  undoubted  acute 
or  chronic  Bright's  disease.  It  is  necessary,  however,  in  con- 
sidering the  amount  of  albumen,  not  only  to  have  regard  to  the 
proportion  in  a  particular  specimen  examined,  but  also  to  the 
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total  quantity  in  the  twenty-four  hours.  This  may  be  surmised 
by  the  density  of  the  urine— low  density  indicating  that  the 
quantity  of  urine  passed  in  twenty-four  hours  is  large,  and  high 
density  the  contrary — ^but  judged  more  accurately  by  ascertaining 
what  is  the  actual  flow  of  urine  in  twenty-four  hours.  A  urine 
may  be  only  slightly  albuminous,  but  if  it  be  of  low  density 
(under  1012)  and  the  daily  quantity  between  three  and  four  pints, 
the  total  loss  of  albumen  will  be  very  considerable,  and  the 
existence  of  renal  disease  strongly  indicated.  Indeed,  of  all 
urines  there  are  none  more  surely  indicative  of  Bright's  disease 
than  a  pale,  dilute,  abundant  urine,  which  is,  at  the  same  time, 
more  or  less  albuminous.  On  the  other  hand,  as  a  rule  with 
very  few  exceptions,  when  the  urine  is  only  slightly  albuminous, 
and  at  the  same  time  dense  and  high-colored,  Bright's  disease 
is  not  present,  and  the  albuminuria  is  owing  either  to  pyrexia  or 
to  some  impediment  to  the  circulation  of  the  blood. 

The  kinds  of  deposit  which  indicate  most  strongly  the  existence 
of  organic  renal  disease  are,  (a)  very  abundant  ones,  containing 
casts  and  much  renal  epithelium ;  (6)  those  containing  numerous 
casts  and  cells  in  a  state  of  fatty  degeneration.  The  least  indi- 
cative of  primary  renal  disease  of  serious  import,  are,  blood  casts, 
and  very  transparent  casts  in  scanty  numbers. 

8.  When  the  urine  is  found  albuminous,  and  there  exists 
neither  pyrexia  nor  thoracic  disease,  or  other  recognizable  con- 
dition which  can  account  for  the  albumen,  the  inference  is  almost 
irresistible  that  there  exists  a  primary  organic  disease  of  the 
kidneys. 

XI. — SUGAR  IN   URINE. 

In  1862  Schunck*  announced  that,  when  healthy  urine  was 
subjected  to  boiling  with  acids,  it  gradually  deposited  a  resinous 
substance,  and  acquired  the  power  of  reducing  the  oxide  of  cop- 
per— in  other  words  that  the  presence  of  a  substance  having  the 
properties  of  glucose  became  apparent  in  it.  This  important 
observation  probably  explains  the  discrepant  conclusions  of  those 
who  have  sought  for  sugar  as  a  normal  constituent  of  healthy 
urine.    Briicke*  and  Bence  Jones  were  always  able  to  obtain 

1  Philosophical  Magazine,  March,  1862. 

*  Iwanoff  has  pointed  out  some  fallacies  in  BrUcke's  process.    He  considers 
that  the  greater  part  of  the  sugar  obtained  by  Briicke  did  not  pre-exist  in  the 
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sugar  from  healthy  urine  in  not  inconsiderable  quantities.  Bence 
Jones^  obtained  as  much  as  0.8  to  1.7  grain  per  pint.  If  natural 
urine  contain  a  substance,  capable  of  yielding  sugar  by  a  simple 
decomposition,  it  is  quite  possible  that  the  sugar  found  by  these 
observers  was,  either  partly  or  wholly,  an  educt  of  the  analysis, 
and  not  a  pre-existing  constituent  of  the  urine.  This  much  is 
certain,  that  healthy  urines,  and  the  vast  majority  of  morbid 
urines,  do  not  contain  sugar  in  quantity  capable  of  being  detected 
by  the  most  delicate  direct  testing.  At  the  same  time  it  is  not 
improbable  that  minute  traces  of  sugar,  as  of  nearly  every  other 
substance  dissolved  in  the  blood,  may  exist  in  the  urine.  These 
traces,  however,  granting  them  to  exist,  have  no  clinical  signifi- 
cance whatsoever.  When  sugar  is  present  in  quantity  sufficient 
to  interest  the  medical  practitioner,  it  is  detectable  with  certainty 
by  direct  testing ;  and  conversely  when  direct  testing  reveals  the 
presence  of  sugar  it  is  invariably  a  grave  pathological  sign,  and 
not  a  matter  of  mere  physiological  curiosity.  In  the  following 
observations  I  have  solely  in  view  sugar  in  these  sensible  pro- 
portions. 

Tests  for  Sugar  in  Urine.  {Qualitative  testing.) — Frequent  mis- 
takes are  committed  in  regard  to  the  presence  or  absence  of  sugar 
in  urine,  not  only  by  physicians  and  surgeons,  but  even  by  pro- 
fessed chemists.  More  than  once,  specimens  have  been  brought 
to  me  vrith  the  statement  that  an  analytic  chemist  had  found  a 
small  quantity  of  sugar,  but  in  which  no  sugar  really  existed — 
certain  fallacious  appearances,  to  which  I  shall  presently  refer, 
having  been  mistaken  for  genuine  evidence.  Without  proper 
precautions,  sugar-testing,  like  all  other  testing,  is  open  to  falla- 
cies ;  but  with  moderate  care  and  observance  of  a  few  fixed  rules, 
the  detection  of  sugar  is  a  matter  of  the  most  perfect  certainty 
and  of  exquisite  delicacy.  Before  proceeding  to  describe  the 
best  means  for  this  purpose,  I  will  say  a  word  about  those  tests 
which  are  in  common  use,  but  which  are  either  unreliable  or 

urine,  but  was  derived  from  some  other  constituent  (indiean)  by  the  reagents 
employed.  Iwanoff  concludes  that  minute  traces  of  sugar  do  exist  frequently, 
bat  by  no  means  constantly,  in  healthy  urine.  (Meissner's  Bericht  in  Heme 
and  Pfeufer's  Zeitsch.  for  1861,  p.  828.)  In  Bence  Jones's  process  sulphuretted 
bydroeen  was  employed  instead  of  oxalic  acid ;  but,  even  with  this  modification 
the  urine  would  be  rendered  acid,  and  there  would  be  great  probability  of  sugar 
being  produced  from  indiean  during  the  long  process  of  eyaporation  of  the  large 
quantities  (1000  c.  c.)  of  urine  used. 
1  Joarnal  of  the  Chemical  Society,  1862,  p.  22. 


188  *  SUGAK. 

insufficiently  delicate— namely,  the  growtii  of  toralse,  Moore's 
test,  and  the  fermentation  test. 

1.  The  growth  of  torulcB. — ^Dr.  Hassall  has  advanced  the  opinion 
that  the  yeast  plant  only  grows  in  saccharine  urine,  and  that 
consequently  the  appearance  of  this  fungus  is  positive  proof  of 
the  presence  of  sugar.  But  as  already  stated,  the  yeast  plant 
may  be  found  growing  to  its  full  development  in  urines  (practi- 
cally) perfectly  free  from  sugar.  Moreover,  it  is  not  easy  to  dia- 
criminate  the  sporules  and  filaments  of  the  yeast  plant  from 
those  of  the  common  mould  (penicilium  glavcum),  and  as  both 
plants  are  far  more  frequently  met  with  in  an  immature  con- 
dition than  in  the  state  of  fructification,  the  practical  value  of 
this  mode  of  detecting  sugar  is  reduced  to  insignificance. 

2.  Boiling  with  liquor  potasses  {Moor^s  tes{).-^When  urine  con- 
taining sugar  is  boiled  with  an  equal  bulk  of  liquor  potass®,  the 
mixture  darkens,  and  eventually  assumes  a  brandy-brown  color. 
From  its  easy  application,  this  test,  as  a  preliminaiy  step,  and 
for  negative  evidence,  is  of  great  convenience.  It  has,  however, 
two  faults — (a)  it  is  wanting  in  delicacy,  and  (6)  it  is  liable  to  a 
notable  fallacy.  Moore's  test  does  not  answer  clearly  until  the 
proportion  of  sugar  rises  to  about  0.8  per  cent  or  one  grain  and 
a  half  to  the  ounce.  By-and-by  we  shall  come  to  a  test  imdoe 
times  more  delicate  than  this. 

Again,  all  high-colored  urines  of  high  density  become  darker 
when  boiled  with  liquor  potassse,  although  free  from  sugar;  and 
albuminous  urines,  ev^n  when  not  high-colored,  darken  sensibly 
under  the  same  treatment.  This  occurs  with  perfectly  fresh 
liquor  potassse  ;  but  if  the  test  have  been  kept  in  ordinary  white 
glass  bottles,  it  very  speedily  becomes  impregnated  with  lead, 
which  it  attracts  from  the  glass,  and  this  offers  an  additional 
source  of  error.  The  liquor  potass®  kept  in  the  wards  of  the 
Royal  Infirmary,  was  found  largely  impregnated  with  lead, 
although  it  had  not  been  in  use  more  than  about  six  weeks. 
Liquor  potass®  thus  vitiated,  when  boiled  with  certain  urines, 
turns  them  of  a  dark  porter-brown  color.  This  is  something 
quite  difierent  from  the  slight  deepening  of  the  tint  which  has 
been  just  alluded  to,  and  it  only  occurs  in  albuminous  urines, 
and  not  even  in  all  of  these.  In  acute  Bright's  disease,  espe- 
cially when  there  was  blood  in  the  urine,  or  when  the  albumen 
was  abundant  and  associated  with  free  discharge  of  renal  epi- 
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thelium,  the  change  of  Color  was  most  intense ;  and  in  one  such 
case  the  existence  of  sugar  had  been  inferred  therefrom,  and 
announced  to  the  patient  and  his  friends,  by  the  medical  atten- 
dant. Where  the  proportion  of  albumen  was  small,  and  renal 
deequamation  slight,  the  lead-tainted  liquor  potassse  did  not 
produce  so  marked  an  effect.  In  such  urines  a  slight  darken- 
ing of  color  only  ensued,  much  to  the  same  degree  as  occurred 
with  fresh  liquor  potassse.  It  was  never  found  that  liquor  potas- 
md  containing  lead  produced  a  dark  brown  coloration  with  non- 
albuminous  urines,  provided,  of  course,  that  they  were  sugar- 
free.  The  usual  slight  deepening  of  the  tint  took  place,  but 
not  anything  conspicuously  greater  than  with  fresh  and  pure 
liquor  potassse. 

8.  The  fermentation  test — ^When  saccharine  urine  is  mixed 
with  yeast  and  kept  in  a  warm  place,  it  speedily  ferments  with 
the  production  of  alcohol  and  evolution  of  carbonic  acid ;  and 
as  no  other  substance  is  capable  of  undergoing  this  transforma- 
tion, the  occurrence  of  fermentation  with  yeast  is  certain  proof 
of  the  presence  of  sugar. 

Applied  to  ordinary  diabetic  urine,  fermentation  affords  veiy 
clear  indications.  The  most  convenient  and  elegant  way  of 
^plying  it  is  the  following :  A  few  crumbs  of  German  yeast 
are  put  into  the  bottom  of  a  test-tube ;  this  is  then  filled  up  to 
the  brim  with  the  suspected  urine,  covered  with  an  evaporating 
dish  or  saucer,  and  then  inverted.  The  dish  and  inverted  tube 
are  now  set  aside  in  a  warm  place — say  on  the  mantel-piece. 
The  urine  soon  begins  to  ferment,  gas  collects  in  the  top  of  the 
inverted  tube  and  expels  a  portion  of  the  urine ;  and  if  sugar  be 
abundant,  the  gas  accumulates  in  such  quantities  that  all  the 
urine  is  driven  out  before  it.  There  is  a  precaution,  however, 
to  be  observed.  Some  specimens  of  yeast  spontaneously  evolve 
bubbles  of  gas ;  it  is  therefore  desirable,  where  the  indication  is 
doabtful,  to  perform  a  parallel  experiment  with  the  same  yeast 
mixed  with  simple  water,  so  that  the  amount  of  gas  spontane- 
ously yielded  by  it  may  be  ascertained.  German  yeast  is  ex- 
ceedingly convenient  for  fermentation  experiments,  and  it  has 
now  come  into  such  common  use  that  a  pennyworth  may  be 
purchased  in  almost  any  baker's  shop. 

There  are  two  drawbacks  to  the  clinical  application  of  this 
test— (a)  it  takes  some  hours  for  its  accomplishment,  and  (6)  it 
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does  not  suffice  for  the  discovery  of  mSnnte  qnantilies.  Urine 
is  capable  of  absorbing  somewhere  about  its  own  balk  of  car- 
bonic acid,  so  that  unless  the  amount  evolved  be  greater  than 
this  there  will  be  no  accnmnlation  of  gas  in  the  top  of  the  tube, 
and  consequently  no  visible  sign  of  fermentation.  According 
to  my  experience,  urines  containing  0.6  per  cent  or  two  grains 
and  a  half  to  the  ounce  and  under,  yield  no  sign  to  the  fermen- 
tation test.  Fermentation  is  therefore  a  considerably  less  sen- 
sitive method  of  sugar-testing  than  Moore's  plan  of  boiling  with 
liquor  potass». 

There  is,  however,  another  manner  of  applying  fermentation 
to  the  detection  of  sugar,  which  is  much  simpler  and  even  more 
delicate  than  the  foregoing — namely,  by  comparison  of  the  spe- 
cific gravity  of  the  suspected  urine  before  and  after  fermentation. 
This  proceeding  will  be  examined  more  in  detail  under  the  head 
of  quantitative  testing;  but  I  may  here  observe  that  considera- 
bly less  sugar  than  one  per  cent  may  be  detected  by  the  lower- 
ing of  the  density  after  fermentation. 

4.  JR^ucHon  tests. — The  action  of  grape  sugar  on  a  number  of 
metallic  salts  is  attended  with  a  reduction  of  the  oxides  which 
they  contain  to  a  lower  degree  of  oxidation,  or  to  the  metallic 
state.  Accordingly  some  of  these  salts  are  resorted  to  as  valua- 
ble sugar  tests,  both  qualitative  and  quantitative.  The  salts  best 
adapted  for  this  purpose  are  those  of  copper,  bismuth,  silver, 
chromium,  and  tin;  but  as  the  oxide  of  copper  is  the  most  uni- 
versally known,  and  with  proper  precautions  the  most  striking 
and  sensitive,  I  shall  confine  my  remarks  solely  to  it 

The  ordinary  mode  of  using  the  copper,  or,  as  it  is  called, 
Trommer^s  testy  is  to  add  a  drop  or  two  of  a  solution  of  sulphate 
of  copper  to  the  suspected  urine  in  a  test-tube.  Liquor  potassee 
is  then  added  in  excess,  and  the  mixture  boiled.  If  the  proper 
proportions  have  been  observed,  a  red  deposit  of  suboxide  of 
copper  falls  when  sugar  is  present  Applied  in  this  rough  way 
the  operation  of  the  test  is  very  unsatisfactory.  If  the  copper 
be  in  excess,  a  quantity  of  the  protoxide  remains  undissolved 
and  causes  confusion.  The  liquor  potassse  likewise  obscures  the 
result  by  producing  an  intense  dark  brown  color  if  sugar  be 
abundant,  and  the  boiling  continued  beyond  a  few  seconds.  In 
consequence  of  these  and  other  objections,  Trommer's  test  is  re- 
garded with  very  littie  &vor  by  many  practitioners,  who  rely  in 
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preference  on  the  easy  and  ready,  though  less  delicate,  method 
of  boiling  with  liquor  potassse.  But  all  the  uncertainty  attend- 
ing the  employment  of  the  copper  test  arises  from  a  fisiulty  ap- 
plication, and  not  from  inherent  imperfection.  When  skiliully 
used,  it  possesses  a  delicacy  and  certainty  that  renders  all  other 
reagents  superfluous. 

The  first  necessity  is  to  abandon  the  rough  method  above 
sketched,  and  to  prepare  beforehand  a  test  solution  which  shall 
combine  the  copper  and  the  alkali  in  due  proportion.  This  is 
accomplished  by  dissolving  sulphate  of  copper  in  strong  liquor 
sodiB  wilh  the  aid  of  tartrate  of  potash.  The  exact  formula 
for  this  solution  (Fehling's  standard  copper  solution)  is  given 
at  p.  147. 

Having  prepared  the  test-fluid,  it  is  employed  in  the  following 
manner:  Fill  a  test-tube  to  the  depth  of  three-quarters  of  an 
inch  or  so  with  the  copper  solution ;  heat  until  it  begins  to  boil, 
and  then  add  a  drop  or  tioo  of  the  suspected  urine.  K  it  be  ordi- 
nary diabetic  urine,  the  mixture,  after  an  interval  of  a  few  se- 
conds, will  turn  suddenly  of  an  intense  opaque-yellow  color,  and 
in  a  short  time  an  abundant  yellow  or  red  sediment  falls  to  the 
bottom.  If,  however,  the  quantity  of  sugar  present  be  small, 
the  suspected  urine  is  added  more  freely,  but  not  beyond  a  volume 
equal  to  thai  of  the  test  employed.  In  this  latter  case  it  is  necessary 
to  raise  the  mixture  once  more  to  the  boiling-point.  It  is  then 
allowed  to  cool  slowly.  If  no  suboxide  has  been  thrown  down 
when  it  has  become  cold,  then  the  urine  may  with  certainty  be 
pronounced  sugar-free. 

The  points  of  importance  in  this  proceeding  are— (a)  to  boil 
the  test  first,  and  not  the  urine ;  and  (6)  to  use  an  excess  of  the 
test 

The  first  point  is  of  importance,  because  the  test-solution  is 
apt  to  deteriorate  by  keeping,  unless  preserved  hermetically 
sealed  from  the  air.  When  deteriorated  by  exposure  to  the  at- 
moephere,  a  deposit  of  suboxide  takes  place  from  it  on  simple 
boiling.  Boiling  the  test,  therefore,  is  a  trial  of  its  perfection. 
If  it  remain  clear  for  a  minute  or  two  after  ebullition,  the  solu- 
tion is  in  order,  and  the  testing  may  be  proceeded  with;  but  if 
the  solution  become  somewhat  opaque,  and  a  red  deposit  pre- 
sently fiftll  from  it,  this  deposit  must  be  first  filtered  from  the 
clear  fluid,  which  is  thereby  again  rendered  fit  for  use;  or, 
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which  is  indeed  the  better  plan,  a  fresh  supply  of  the  test  is  pre- 
pared. The  deterioration  here  spoken  of  arises  from  the  con- 
version of  a  portion  of  the  tartaric  acid  into  racemic  acid,  which, 
equally  with  sugar,  has  a  reducing  power  on  the  oxide  of  copper, 
and  when  present,  of  course  corrupts  the  analysis. 

The  necessity  for  using  an  excess  of  the  test  applies  equally 
to  an  ordinary  diabetic  urine,  as  well  as  to  one  which  contains 
only  a  small  proportion  of  sugar  and  has  a  composition  ap- 
proaching the  natural  standard ;  but  as  the  reason  for  employing 
an  excess  is  not  the  same  in  the  two  instances,  and  as  there  are 
important  differences  in  the  operation  of  the  test  in  the  two 
classes  of  urine,  I  shall  call  attention  to  them  separately. 

(a)  Method  of  testing  ordinary  diabetic  urine. — ^Practically,  the 
urine  of  a  diabetic  patient,  where  the  disease  is  in  full  career, 
may  be  regarded  as  a  solution  of  grape-sugar  in  simple  water. 
The  natural  constituents  are  in  such  small  proportion,  owing  to 
the  increased  flow,  that  they  do  not  sensibly  interfere  with  the 
operation  of  the  test. 

If,  after  the  test  has  been  heated  to  ebullition,  (me  drop  of  dir 
abetic  urine  be  added,  the  reaction  occurs  almost  instantane- 
ously, and  the  suboxide  falls  of  a  brick-red  color  at  once ;  but  if 
several  drops  of  the  same  urine  be  added,  the  precipitate  is  a  rich 
yellow.  This  difference  in  color  is  merely  a  question  of  excess 
or  deficiency  of  the  test.  When  the  copper  exceeds  the  sugar, 
and  the  solution  still  retains  its  blue  color,  the  suboxide  falls 
red ;  but  if  the  sugar  exceed  the  copper,  and  the  blue  color  have 
disappeared,  the  suboxide  falls  yellow. 

The  common  mode  of  proceeding — ^that  is,  boiling  the  urine 
first,  and  then  adding  the  reagent — ^is  very  objectionable,  inas- 
much as  it  may  betray  the  operator  into  a  too  sparing  use  of  the 
test,  and  thereby  entail  a  failure  of  the  reaction.  If  the  sugar 
preponderate  greatly  over  the  copper,  no  precipitation  whaie^>er 
ensues^  because  the  excess  of  sugar  dissolves  the  suboxide,  and 
forms  with  it  a  transparent  yellow  solution.  This  statement 
may  be  readily  verified  by  boiling  some  diabetic  urine  in  a  test- 
tube,  and  then  dropping  in  the  test-solution.  The  first  few 
drops  occasion  a  dense,  muddy,  yellow  opacity  in  the  topmost 
layer;  but  when  the  tube  is  shaken  the  precipitate  is  redissolved. 
On  adding  more  of  the  test,  however,  the  opacity  becomes  per- 
manent, and  an  abundant  deposit  presently  subsides. 
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(b)  Method  of  testing  where  the  quxmtHy  of  sugar  is  small  and  the 
natural  constituents  approximate  their  usual  proportions. — The  dis- 
covery of  sugar  in  such  a  urine  is  much  more  difficult  than  in 
the  former  case.  .  The  ordinary  ingredients  of  the  urine — urea, 
uric  acid,  pigmentary  and  other  extractives,  the  alkaline  and 
earthy  salts — seriously  affect  the  delicacy  of  the  test.  If  grape- 
sugar  be  dissolved  in  simple  water,  such  is  the  sensitiveness  of 
the  reaction  that  one  grain  in  ten  pints  yields  a  perceptible  de- 
posit;  but  when  dissolved  in  urine,  a  considerably  larger  quan- 
tity may  be  present  and  the  test  fail  to  reveal  its  existence. 
Nevertheless,  enough  of  delicacy  still  remains  to  satisfy  all  the 
requirements  of  clinical  research. 

Urine  of  the  kind  here  considered — ^with  a  minute  proportion 
of  sugar,  and  the  ordinary  ingredients  almost  natural — is  met 
with  in  the  early  stage  of  diabetes,  before  the  disease  has  ac- 
quired its  full  development;  also  in  convalescence  from  the  less 
severe  forms ;  and  not  unfrequently  towards  the  fatal  close  of 
tiie  complaint  Even  in  well-marked  diabetes  there  are  condi- 
tions under  which  the  urine  temporarily  returns  nearly  to  its 
natural  state.  These  are — abstinence  from  saccharine  and  amy- 
laceous food,  and,  d  fortiori^  abstinence  from  all  food;  accord- 
ingly, the  morning  urine,  afler  the  prolonged  fast  of  the  night, 
may,  in  the  less  severe  cases,  be  found  almost  sugar-free.  A 
like  effect  follows  the  advent  of  an  intercurrent  inflammation,  as 
of  the  lungs  or  lining  membrane  of  the  bowels. 

In  testing  for  sugar  in  urines  of  this  description  certain  pre- 
cautions are  rigidly  demanded,  otherwise  considerable  quantities 
of  sugar  may  be  wholly  overlooked.  The  most  important  of 
tiiese  is  to  use  a  great  excess  of  the  test  When  the  copper  so- 
lution is  added  drop  by  drop  to  healthy  urine,  at  a  boiling  heat, 
tiie  blue  color  is  immediately  discharged,  although  not  a  particle 
of  sugar  be  present,  and  the  urine  assumes  a  deep  amber  tint 
The  degree  to  which  urines  exercise  this  decolorizing  property 
varies  with  their  strength — ^that  is,  with  their  concentration.  A 
dense  urine  (sugar-free)  will  discharge  the  color  from  nearly  its 
own  bulk  of  Fehling's  standard  solution ;  but  even  the  most 
dilute  natural  urines — ^those  that  are  almost  colorless — ^have  a 
very  considerable  power  this  way.  Whatever  be  the  nature  of 
the  transformation  here  involved,  it  is  certain  that  when  the 
color  of  the  test  has  been  thus  discharged,  the  copper  it  contains 
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is  no  longer  capable  of  being  precipitated  by  any  sagar  that  may 
be  present  in  the  urine ;  and  the  suboxide  b  not  thrown  down 
until  such  an  amount  of  the  solution  has  been  added  that  the 
mixture  retains  a  distinctly  green  tint  after  being  raised  to  tiie 
boiling-point.  To  secure  an  excess  of  the  test  the  most  certain 
method  is  to  heat  the  solution  first,  as  already  recommended, 
and  to  add  the  suspected  urine  afterwards.  Another  advantage 
is  secured  by  this  proceeding.  When  the  suspected  urine  con- 
tains a  considerable  quantity  of  earthy  phosphates,  the  precipi- 
tation of  these  by  the  alkali  of  the  test  is  apt  to  cause  embar- 
rassment The  phosphates  fall  in  light,  dirty-white  flocculi, 
which  might  be  mistaken  by  the  unwary  for  a  deposit  of  sub- 
oxide When  the  test  and  urine  are  mixed  together  before  ap- 
plying heat,  or  the  test  is  added  to  the  boiling  urine,  the  earthy 
phosphates  fall  in  such  fine  flakes  that  the  transparency  of  the 
mixture  is  impaired ;  but  if  the  urine  be  added  to  the  boiling 
test,  the  mixture  retains  its  translucency  from  the  phosphates 
being  thrown  down  in  denser  masses ;  and  by  holding  the  tube 
between  the  eye  and  the  light,  the  flakes  are  seen  floating  in  a 
clear,  bluish-green  medium. 

In  the  class  of  saccharine  urines  now  under  consideration,  the 
suboxide  is  always  precipitated  yellow,  never  red.  The  opera- 
tion of  the  test  is  exceedingly  distinctive,  and  takes  place  as 
follows:  The  copper  solution  having  been  heated  to  ebullition, 
and  something  less  than  an  equal  bulk  of  the  suspected  urine 
having  been  added,  the  mixture  is  again  raised  to  ftie  boiling- 
point.  It  then  changes  to  an  intense  opaque  yellowish  green, 
and  slowly  a  bright  yellow  deposit  subsides.  If  the  urine  con- 
tains less  than  half  a  grain  per  cent,  of  sugar,  the  precipitation 
does  not  take  place  immediately,  but  occurs  as  the  liquid  cools — 
in  five,  ten,  or  twenty  minutes,  and  the  manner  of  the  change 
is  peculiar.  First,  the  mixture  loses  its  transparency,  and  passes 
from  a  clear  olive-green  to  a  light  greenish  opacity,  looking  just 
as  if  some  drops  of  milk  had  fallen  into  the  tube.  This  green 
milky  appearance  is  quite  characteristic  of  sugar.  By  this  pro- 
ceeding one-tenth  of  a  grain  per  fluid  ounce,  or  less  than  one- 
fortieth  of  a  grain  per  cent.,  can  with  certainty  be  detected,  and 
any  quantity  below  this  has  no  pathological  signification,  and  is 
matter  of  only  physiological  interest 

Some  of  the  natural  urinary  ingredients,  and  especially  nric 
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acid,  have  been  stated  to  possess  the  power  of  reducing  the 
oxide  of  copper  to  a  state  of  suboxide,  and  of  becoming  thereby 
the  source  of  a  notable  fallacy  in  using  this  test  for  the  detec- 
tion of  sugar.  No  fear,  however,  need  be  entertained  on  this 
score;  I  have  over  and  over  again  treated  urines  containing  an 
excess  of  uric  acid,  and  even  urines  thick  with  the  amorphous 
urate  deposit,  with  the  test  solution  at  a  boiling  heat,  but  have 
never  obtained  the  least  resemblance  to  the  sugar  reaction.  It 
is,  however,  to  be  borne  in  mind,  that  if  urine  be  boiled  with 
the  test  for  a  considerable  time — say  twenty  minutes  or  half  an 
hour — ^a  reddish  deposit  falls,  and  the  mixture  assumes  a  muddy, 
dirty  fawn  appearance,  although  no  sugar  be  present.  The  red- 
dish deposit  appears  to  consist  of  the  earthy  phosphates  tinged 
red  by  some  of  the  suboxide,  reduced,  perhaps,  through  the  in- 
strumentality of  uric  acid.  But  this  reddish  deposit  is  only  pro- 
duced after  prolonged  boiling,  and  prolonged  boiling  is  of  all  things 
the  most  to  be  avoided,  because  the  most  utterly  useless,  in  per- 
forming the  test.  If  simply  raising  the  fluid  to  the  boiling- 
point,  and  then  allowing  it  to  cool  in  a  warm  place,  as  in  a  jug 
of  hot  water  or  on  the  hob,  fail  to  yield  an  indication  of  sugar, 
no  amount  of  boiling  will  develop  a  trustworthy  reaction. 

To  recapitulate — ^the  best  method  of  detecting  sugar  in  urine 
is  as  follows:  Pour  some  of  the  prepared  test-liquor  into  a  nar- 
row test-tubt  teethe  depth  of  three-quarters  of  an  inch;  heat 
until  it  begins  to  boil;  then  add  two  or  three  drops  of  the  sus- 
pected urine.  If  sugar  be  abundant,  a  thick  yellowish  opacity, 
and  deposit  of  yellow  suboxide  are  produced  (and  this  changes 
to  a  brick-red  at  once  if  the  blue  color  of  the  test  remain  domi- 
nant). K  no  such  reaction  ensue,  go  on  adding  the  urine  until 
a  bulk  nearly  equal  to  the  test  employed  has  been  poured  in; 
heat  again  to  ebullition;  and,  no  change  occurring,  set  aside 
without  further  boiling.  K  no,  milkiness  is  produced  as  the 
mixture  cools,  the  urine  may  be  confidently  pronounced  free 
from  sugar,  for  no  quantity  above  a  fortieth  of  a  grain  per  cent. 
can  escape  such  a  search,  and  any  quantity  below  that  is  devoid 
of  clinical  significance. 

^timation  of  the  quantity  of  sugar  in  urine  ( Quantitative  testing). 
— ^In  early  times  medical  men  judged  of  the  quantity  of  sugar  in 
diabetic  urine  by  the  amount  of  syrup  yielded  on  evaporation. 
This  wag  a  very  rude  as  well  as  troublesome  proceeding.    A 

10 
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much  readier  and  not  less  precise  method  was  to  calculate  the 
sugar  from  the  specific  gravity.  Dr.  Henry  drew  up  a  table, 
which  Prout  afterwards  extended  and  improved,  showing  at  a 
glance  how  much  solid  matter  per  pint  was  contained  in  urines 
at  different  densities.  When  the  urine  voided  amounts  to  seve- 
ral quarts  a  day,  and  the  natural  urinary  ingredients  have  sunk 
to  a  very  low  proportion,  the  secretion  resembles  a  solution  of 
grape-sugar  in  pure  water.  In  this  condition  the  density  is  a 
moderately  accurate  measure  of  the  quantity  of  sugar;  but  it  is 
still  far  from  absolute  correctness,  as  may  be  judged  from  the 
following  table,  drawn  up  from  a  number  of  my  analyses : 

Table  showing  the  uncertain  relation  of  the  speeifte  graitity  to  the  proportion  aj 
sugar  where  the  daily  flow  of  urine  ranged  between  nine  <md  thirteen  pints, 

Spfciflo  graTity.  8iigar  per  Inperlftl  pint. 

1045 875  grains. 

1043 972  •* 

1042 688  *• 

1041 920  " 

1041 981  •*; 

1040 911  " 

1039 688  *« 

1035 876  " 

1084 645  " 

1033 686  " 

But  when  the  flow  of  urine  is  no  more  than  two  or  three  pints 
a  day,  the  natural  ingredients  come  to  hold  something  like  their 
normal  proportions,  and  contribute  very  sen^bly  to  raise  the 
density.  Accordingly  with  the  diminished  flow  there  is  a  very 
greatly  lessened  proportion  between  the  specific  gravity  and  the 
percentage  of  sugar.  The  annexed  table  shows  this  relation  in 
the  urines  of  the  same  patients  when  the  daily  excretion  had 
been  reduced  by  dietetic  means  to  between  two  cmd  three  pints. 

Table  showing  the  lessened  and  still  more  uncertain  relaHon  qf  the  speeific  grwoitjf 
to  the  quantity  of  sugar  where  the  daily  flx^w  ranged  between  two  and  thrte  pints. 

Specific  gravitj.  Sugar  per  imperial  pint 

1044 625  grains. 

1042 558  " 

1041 691  «« 

1041 498  «* 

1039 568  *« 

1039 608  " 

1U39 600  " 

1039  .' 446  «* 

1036 877  «» 

1035 471  «* 

1034 486  " 

1084 812  «« 
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On  comparing  these  two  tables,  it  is  seen  that  the  density 
holds  a  mach  less  constant  relation  to  the  proportion  of  sngar 
when  the  daily  flow  is*scant7  than  when  it  is  abundant.  It  is  also 
seen  that  in  the  former  case  a  given  degree  of  density  indicates 
a  much  lower  proportion  of  sugar  than' in  the  latter.  The  mean 
density  in  the  first  table  is  1089.3,  and  in  the  second  nearly  the 
same,  1088.6;  but  the  proportion  of  sugar  is  much  greater  in 
the  first,  where  it  averages  818  grains  per  pint,  than  in  the 
second,  where  it  is  only  511  grains. 

Of  the  more  accurate  methods  there  are  two  peculiarly  eligi- 
ble for  practical  use — the  one  on  account  of  its  speedy  perform- 
ance, and  the  other  on  account  of  its  easy  application. 

1.  Volumetrieal  method. — This  has  been  brought  to  a  high  state 
of  perfection  by  Fehling.  It  depends  in  principle  on  the  fact 
that  there  is  a  fixed  relation  between  the  amount  of  a  copper 
salt  reduced  to  a  state  of  suboxide  and  the  sugar  present.  Feh- 
ling found  that  one  equivalent  of  grape-sugar,  or  180  parts,  de- 
composed exactly  ten  equivalents,  or  1246.8  parts,  of  sulphate 
of  copper.  Accordingly,  he  prepared  a  solution  of  copper  of 
standard  strength,  and  applied  it  to  fluids  containing  grape- 
sogar;  and  the  quantity  of  these  required  to  decompose  a  fixed 
volume  of  the  standard  solution  furnished  an  exact  measure  of 
the  sugar  they  contained. 

Fefaling's  standard  solution  is  prepared  according  to  the  fol- 
lowing prescription  :* 

Sulphate  of  copper,  90}  grains  ; 
Neutral  tartrate  of  potash,  864  grains  ; 
Solution  of  caustic  soda,  sp.  grav.  1.12, /ot/r  fluid  ounces; 
Add  water  to  make  up  exactly  six  fluid  ounces. 

200  grains  of  this  solution  are  exactly  decomposed  by  one  grain 
oC  sugar.  The  apparatus  required  for  the  performance  of  the 
analysis  are  described  and  figured  at  pp.  20  and  21. 

Mode  of  performing  the  analysis, — Measure  off  200  grains  of  the 

1  More  exactly,  in  grammes  and  cubic  centimetres,  the  proportions  stand  as 
follows : 

40  grammes — crystals  of  sulphate  of  copper  ; 
160  grammes — neutral  tartrate  of  potash  ; 
750  grammes — caustic  soda,  sp.  gruv.  1.12. 
Add  water  up  to  1154.6  cubic  centimetres. 

Each  ten  cubic  centimetres  correspond  to  0.06  gramme  of  grape-sugar. 
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standard  solution  in  the  200-grain  tube,  pour  thj^  into  the  flaek, 
and  add  about  twice  its  volume  of  water ;  then  place  over  a 
spirit-lamp  to  boil.  While  the  copper  solution  is  being  heated, 
the  urine  to  be  analyzed  should  be  diluted  with  water  to  a  known 
degree.  In  the  case  of  ordinary  diabetic  urines,  the  best  dilution 
is  one  in  ten.  This  is  obtained  by  carefully  filling  the  6-oz. 
measure  with  water  to  the  depth  of  4|  ounces,  and  then  adding 
urine  so  as  to  make  up  exactly  6  ounces.  The  mixture  will  then 
contain  exactly  one-tenth  of  urine.  (When  the  quantity  of  sugar 
in  the  urine  is  very  small,  a  dilution  of  one  in  five,  or  even  the 
undiluted  urine  may  be  employed.) 

The  next  step  is  to  fill  the  burette  (which  is  graduated  to 
grains)  with  the  diluted  urine  to  0.  Then  proceed  to  add  it  in 
successive  small  portions,  to  the  boiling  copper  solution,  until 
the  blue  color  has  entirely  disappeared.  After  each  jfresh  ad- 
dition from  the  burette  the  mixture  should  be  raised  to  the 
boiling-point,  and  then  allowed  to  stand  a  few  seconds,  so  that 
the  precipitated  copper  may  subside,  and  the  observer  may  see, 
by  holding  the  flask  between  the  eye  and  the  light,  whether  the 
mixture  still  retains  any  blue  color.  As  soon  as  the  blue  color 
has  disappeared  the  analysis  is  complete,  and  the  quantify  of  di- 
luted urine  employed  may  be  read  oft".  The  percentage  of  sugar 
in  the  urine  can  now  be  readily  calculated.  Suppose  126  grains 
had  been  added  from  the  burette :  this  represents  one-tenth,  or 
12.5  grains,  of  undiluted  urine,  and  contains  exactly  one  grain 
of  sugar :  by  dividing  12.5  into  100,  the  percentage  of  sugar  is 
obtained :  or  m  =  8 :  the  urine  contains  8  per  cent  of  sugar. 

2.  Differential  density  method. — The  second  of  the  two  methods 
of  estimating  sugar,  which  I  have  undertaken  to  explain,  com- 
bines, as  I  believe,  more  perfectly  than  any  other,  the  twin  ad- 
vantages of  ease  and  accuracy.  It  is  founded  on  the  diminution 
of  density  suffered  by  saccharine  urine  when  fermented  with 
yeast.  The  specific  gravity  of  an  ordinary  diabetic  urine  ranges 
from  1035  to  1050.  When  it  has  undergone  fermentation,  and 
all  the  sugar  is  converted  into  alcohol  and  carbonic  acid,  the 
specific  gravity  is  found  to  have  sunk  to  1009,  to  1002,  or  even 
below  1000.  This  falling  oft'  in  the  density  arises  from  two  dis- 
tinct yet  necessarily  associated  causes — namely,  first,  the  destruc- 
tion of  the  sugar,  which  was  the  cause  of  the  high  density  of  the 
original  urine ;  and,  second,  the  presence  of  the  generated  alco- 
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hol  in  the  feryiented  product  Now,  the  loss  of  density  from 
these  causes  must  evidently  stand  proportional  to  the  quantity 
of  sugar  originally  present  in  the  urine,  and  must  consequently 
furnish  a  measure  of  its  quantity. 

The  experimental  data  on  which  this  method  is  founded  are 
fully  detailed  in  a  paper  published  by  the  author  in  the  "  Memoirs 
of  the  Manchester  Literary  and  Philosophical  Society"  for  1860; 
also  in  a  paper  in  the  "Edinburgh  Monthly  Journal"  for  October, 
1861.  The  mode  of  experimenting  was — first  to  ascertain  by 
the  volumetrical  analysis,  which  I  have  just  described,  how  much 
sugar  was  contained  in  a  certain  diabetic  urine.  The  urine  was 
then  fermented  by  means  of  German  yeast— its  specific  gravity 
having  been  previously  ascertained.  In  twenty-four  hours,  after 
the  fermentation  had  ceased  and  the  scum  had  subsided,  the 
density  was  taken  again,  and  by  subtracting  this  from  the  den- 
sity before  fermentation,  the  "density  lost"  was  ascertained. 
And  it  was  found  that  for  every  grain  of  sugar  contained  in  an 
ounce  of  urine,  one  degree  of  specific  gravity  had  been  lost.  Ex- 
periments were  multiplied  on  diabetic  urine ;  corresponding  ex- 
periments were  made  with  solutions  of  sugar  of  known  strength 
in  healthy  non-saccharine  urine  and  in  pure  water,  and  the  issue 
of  all  was  to  establish  the  conclusion  that  the  number  of  degrees  of 
"  density  lost "  indicated  as  many  grains  of  sugar  per  fluid  ounce. 

In  the  practical  application  of  the  method,  the  ordinary  urino- 
meter  may  be  used  for  taking  the  densities ;  but  it  is  well  to 
choose  one  with  a  long  scale,  as  some  of  those  in  use  have  very 
short  ones,  and  it  becomes  impossible  to  read  the  density  accu- 
rately. Still  further  precision  may  be  attained  by  dividing  the 
usual  scale  into  two  parts  on  separate  instruments.  I  have  bad 
constructed  for  my  own  use  two  perfectly  corresponding  urino- 
meters,  on  one  of  which  the  scale  ranges  from  995  to  1025,  and 
on  the  other  from  1025  to  1055,  each  instrument  covering  80 
degrees  of  density.  The  scales  are  thus  rendered  so  long,  and 
the  intervals  between  the  lines  so  great,  that  in  a  clear  urine 
the  specific  gravity  can  be  easily  read  to  a  quarter  of  a  degree ; 
and  even  in  the  fermented  urine,  which  does  not  regain  its  ori- 
ginal transparency,  but  continues,  at  least  for  many  days,  more 
or  less  cloudy,  it  can  be  read  with  certainty  to  half  a  degree. 

Another  important  point  is  to  obviate  errors  from  variations 
of  temperature.    If  the  density  before  and  after  fermentation  be 
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taken  at  widely  different  temperatures,  an  error  of  seriouB 
amount  may  creep  into  the  analysis.  The  best  mode  of  avoid- 
ing this  is  to  put  up  a  few  ounces  of  the  unfermented  urine  in 
a  ^^  companion  vial/'  and  to  place  this  side  by  side  with  that 
set  apart  for  fermentation,  so  that,  at  whatever  temperature  the 
fermented  product  may  be  when  its  density  is  observed,  its  un- 
changed  aUer  ego  stands  near  it  for  comparison  at  exactly  the 
same  temperature. 

The  most  convenient  way  of  proceeding  is  the  following: 
About  four  ounces  of  the  saccharine  urine  are  put  into  a  12- 
ounce  bottle,  and  a  lump  of  German  yeast  about  the  size  of  a 
cobnut  or  small  walnut  is  added  to  it.  A  great  excess  of  yeast 
is  used  to  hasten  fermentation,  but  a  little  more  or  a  little  leas 
does  not  sensibly  affect  the  result.  The  bottle  is  then  covered 
with  a  nicked  cork  (which  permits  the  escape  of  the  carbonic 
acid),  and  set  aside  on  the  mantelpiece  or  other  warm  place  to 
ferment.  Beside  it  is  placed  a  tightly-corked  4-ounce  vial 
filled  with  the  same  urine  without  any  yeast  In  about  twenty- 
four  hours  the  fermentation  will  have  ceased,  and  the  scum 
cleared  off  or  subsided.  The  fermented  urine  is  then  decanted 
into  a  urine-glass,  and  its  specific  gravity  taken ;  at  the  same 
time,  the  density  of  the  unfermented  urine  in  the  companion 
vial  is  observed,  and  the  "density  lost"  ascertained.  Fer- 
mentation is  generally  complete  in  about  eighteen  hours  if  the 
locality  be  suflicieiitly  warm ;  and  it  is  desirable  to  remove  the 
two  vials  into  a  cool  place  two  or  three  hours  before  the  den- 
sities are  taken,  in  order  that  they  may  attain  the  temperature 
of  the  surrounding  atmosphere. 

The  two  following  examples  may  serve  as  illustrations  of  the 
method : 


I. 

II. 

Density  before  fermentation, 

Density  after  fermentation, 

Degrees  of  density  lost, 

1058 

1004 

49 

108S 

1013 

25 

Grains  of  sugar  per  fluid  ounce,     .... 

49 

.  26 

If  it  be  desired  to  bring  out  the  result  as  so  much  per  cent, 
this  is  accomplished  by  multiplying  the  number  indicating  the 
"  density  lost"  by  the  coefficient  0.23.     Thus  in  the  first  of  the 
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above  examples  49x0.28=11.27,  and  in  the  second  25x0.23= 
6.69,  which  are  the  amounts  of  sugar  respectively  per  100  parts. 

The  time  actually  consumed  in  determining  the  quantity  of 
sugar  in  urine  by  this  method  does  not  exceed  four  or  five  mi- 
nutes, but  the  result  must  be  waited  for  until  the  succeeding 
day ;  this  is  its  chief  disadvantage.  Its  application  is  so  easy, 
that  a  medical  friend  in  attendance  on  a  diabetic  patient,  was 
able  to  teach  the  patient's  wife  to  make  the  analysis ;  every 
morning  when  he  came,  she  could  give  exact  information  as  to 
the  quantity  of  sugar  excreted  on  the  previous  day. 

Optical  saccharimeiry. — The  property  of  glucose  of  rotating  the 
plane  of  polarization  to  the  right  has  been  taken  advantage  of 
to  estimate  the  quantity  of  sugar  in  diabetic  urine.  The  best 
instruments  for  the  purpose  are  those  of  Mitscherlich  and  Soleil. 
This  method  is  not  so  universally  applicable  as  the  two  preceding ; 
and  the  price  of  the  instruments,  together  with  the  delicacy 
required  in  their  manipulation,  puts  them  almost  out  of  reach 
of  ordinary  practitioners. 

Clinical  significance  of  sugar  in  the  urine. — The  presence  of  a 
large  quantity  of  sugar  in  the  urine  is  the  characteristic  feature 
of  diabetes  mellitus  :  but  small  quantities  may  be  present  in  a 
variety  of  other  circumstances — as  after  eating  excessively  of 
amylaceous  or  saccharine  articles  of  food,  from  injury  or  disease 
of  certain  parts  of  the  nervous  system,  from  impediments  to  res- 
piration, &c.  This  subject,  however,  can  be  more  conveniently 
treated  in  a  ftiture  page  (see  Physiological  Considerations  re- 
lating TO  Diabetes). 
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Cases  characterized  by  increased  thirst  and  excessive  discharge 
of  a  watery  urine  of  low  specific  gravity,  free  from  sugar  and 
albumen,  are  grouped  together  under  the  general  designation  of 
diabetes  insipidus. 

The  want  of  uniformity  in  the  course  and  symptoms  of  these 
cases,  and  in  the  anatomical  changes  found  after  death,  indicate 
that  several  wholly  distinct  pathological  states  are  included  under 
this  heading. 

■  Attempts  have  been  made  to  classify  the  cases  according  to 
the  characters  of  the  urine.  Those  in  which  it  was  supposed 
that  the  urine  merely  contained  an  excessive  amount  of  water, 
without  any  alteration  of  the  total  quantity  of  solids  excreted, 
or  of  the  mutual  proportion  of  the  several  solid  ingredients  to 
each  other,  have  been  named  Polydipsia  (or  excessive  thirst) ; 
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those  in  which  it  was  supposed  that  the  solid  matters,  and  espe- 
cially urea,  were  excreted  in  excessive  quantity,  have  heen  named 
Pclyvria  ;  and  those  in  which  it  was  supposed  that  the  urea  and 
other  solids  were  in  diminished  quantity  have  been  named  Ana- 
zoturia  (Willis). 

This  classification  is,  however,  valueless  in  practice :  both  from 
the  difficulty  of  assignmg  a  precise  standard  of  composition  to 
liie  urine  under  the  various  conditions  of  existence,  and  the  te- 
dious and  difficult  investigations,  extending  over  several  days, 
which  are  required  to  ascertain  the  mean  composition  of  the 
urine  in  any  particular  case. 

I  have  collected  from  various  sources,  most  of  which  are  in- 
dicated at  the  head  of  this  chapter,  sixty-six  cases  of  insipid  dia- 
betes ;  to  these  I  have  added  three  cases  observed  by  myself; 
and  three  more,  of  which  the  particulars  were  supplied  by  my 
friends  Drs.  Bates  and  Bowman.  From  an  analysis  of  these 
seventy-two  cases  the  following  account  has  been  drawn  up. 

Etiology, — The  liability  to  diabetes  insipidus  is  very  considera- 
bly greater  in  males  than  females ;  of  the  seventy-two  cases, 
fifty-two  were  males,  and  twenty  females.  The  age  of  the  pa- 
tients at  the  time  of  invasion  ranged  from  the  extremes  of  in- 
fancy to  old  age;  but  the  greater  number  occurred  between  the 
ages  of  five  years  and  thirty  years.  In  the  following  table  an 
analysis  is  given  of  the  ages  of  sixty-five  cases  at  the  time  of 


invasion. 

Infancy, 

From  5  to  10  years, 
"    10  — 20    " 


7  cases. 
12 
18 


From  20  to  80  years, .     .15  cases. 
"      80  — 60     "       .     .  14      »' 
a      60— 70    "       .     .     4      •* 


In  two,  if  not 'three  cases,  the  disease  appeared  to  have  ex- 
isted actually  from  birth. 

In  a  very  large  proportion,  no  exciting  cause  whatsoever  could 
be  assigned  for  the  disorder.  In  the  remainder,  various  circum- 
stances were  alleged  with  greater  or  less  probability  to  have 
been  the  exciting  causes.  These  present  considerable  similarity 
to  the  alleged  causes  of  saccharine  diabetes,  and  stand  in  the 
following  order  of  frequency: 


Blows  on  the  bead,  and  falls,   .  6 

Cerebral  disease  (tubercle,  &c.),  5 

Intemperance,   .        .        .       .  5 
Exposure  to  cold  and  drinking 

cold  fluids  whUe  heated,  4 


Previous  febrile  or  inflammar 

tory  disease,  .        .  4 

Hereditary  influence,  .      8 

Muscular  eflbrt,   .     .  .2 

Exposure  to  hot  sun,         .        .      1 
Mental  emotion,  .     .  .1 
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In  five  cases  serious  organic  ch^ges  were  found  in  the  kid- 
neys. These  will  be  more  particularly  described  in  connection 
with  the  morbid  anatomy  of  the  disease.     - 

Two  cases  recorded  by  Dr.  W.  Watts  (Lancet,  1848)  are  re- 
ferred by  him  to  syphilitic  disease  and  abuse  of  mercury. 

Hysteria,  grief,  neuralgia,  or  the  influence  of  a  nervous  con- 
stitution, are  also  mentioned  as  determiiling  causes. 

In  some  of  the  traumatic  cases  the  symptoms  set  in  with 
maximum  intensity  on  the  very  day  of  the  accident;  in  others 
there  was  at  first  loss  of  consciousness ;  and  the  thirst  and  diure- 
sis came  on  with  the  restoration  of  the  faculties,  or  a  few  days 
after.  In  one  case  severe  nervous  symptoms  continued  for  six 
months  after  a  fall,  and  the  diuresis  first  broke  out  at  the  end  of 
this  period.  In  four  of  the  traumatic  cases  the  symptoms  per- 
sisted for  between  nine  days  and  a  month,  and  then  finally  dis- 
appeared as  the  cerebral  symptoms  subsided ;  in  two  others  the 
disorder  became  permanent,  and  had  already  existed  at  the  date 
of  the  record,  six  years  in  one  and  seven  years  in  the  other. 

Of  the  five  cases  attributed  to  spontaneous  cerebral  disease, 
only  one  (observed  by  myself,  and  detailed  further  on)  was  ex- 
amined Tpost  mortem.  In  this,  tubercles  were  found  in  the  brain. 
In  another,  also  observed  by  myself  (a  shopkeeper,  thirty-five 
years  of  age),  the  disease  had  come  on  twenty  months  previ- 
ously with  sudden,  complete,  and  permanent  loss  of  sight,  first 
in  the  lett  eye,  and  six  months  later  in  the  right.  During  these 
twenty  months  the  patient  had  been  in  the  habit  of  voiding  two 
or  throe  gallons  of  urine  daily.  He  was  also  subject  to  curious 
nervous  attacks,  which  recurred  at  irregular  intervals,  and  lasted 
from  half  an  hour  to  periods  of  several  days.  They  consisted 
in  a  perversion  of  intellect,  incoherence,  irrepressible  impulse 
to  go  away  from  the  house,  trembling  of  the  limbs  and  twitch- 
ing of  the  muscles.  Sometimes  the  patient  would  fell  into  an 
epileptiform  fit,  with  loss  of  consciousness,  screaming  and  con- 
vulsions, but  without  foaming  at  the  mouth,  or  biting  the  tongue. 
When  seen  by  me  he  was  totally  blind,  but  the  intellect  was 
perfect,  and  the  general  health — except  during  the  paroxysms — 
was  good.  He  could  walk  twelve  miles  with  ease;  and  in  the 
last  eight  months  he  had  gained  weight  to  the  extent  of  40  lbs. 
The  history  and  general  character  of  the  symptoms  appeared  to 
point  to  the  existence  of  vesicular  parasites  within  the  cranium. 
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The  three  remammg  cases  were  children  supposed  to  suffer  from 
cerebral  tubercle.     They  all  died  in  convulsions. 

Of  the  five  cases  attributed  to  intemperance,  the  symptoms 
came  on  in  one  of  them  on  the  day  after  a  severe  bout  of  drink- 
ing, in  which  the  patient  had  been  insensible  for  two  days. 
Not  one  of  this  group  is  reported  as  cured,  and  one  died  in 
two  months. 

Two  cases  followed  exposure  to  cold ;  and  two  followed  co- 
pious drinking  cold  fluids  while  the  skin  was  hot  and  perspir- 
ing: One  of  the  latter,  related  by  Vigla,  fell  ill  with  un. 
qaenchable  thirst  and  diuresis  on  the  same  day,  and  died  a  few 
months  after. 

Four  cases  followed  variola,  ague,  fever,  and  inflammation  of 
the  bowels;  all  ran  a  very  chronic  course,  and  lasted  from  four 
to  twenty-four  years,  with  good  preservation  of  health;  the 
symptoms  commenced  immediately  after  recovery  from  the 
initial  complaint. 

In  two  cases,  the  symptoms  commenced  immediately  after 
violent  muscular  eftbrt.  One  was  a  boy  of  twelve,  who  strained 
himself  in  pushing  a  cart-wheel  sunk  in  the  mud.  After  a  few 
months,  the  symptoms  were  subdued  by  nitrate  of  potash;  but 
Bofbe  months  later  a  relapse  occurred,  and  the  patient  died  sud- 
denly, from  taking,  as  is  alleged,  too  large  a  dose  of  the  nitrate. 
(P.  Frank— cited  by  Romberg.)  The  second  is  a  remarkable 
ease,  related  by  Jarrold,  in  Duncan's  Annals  for  1801.  A  girl 
of  19,  when  going  down  a  flight  of  steps,  slipped;  with  very 
great  exertion  she  saved  herself  from  falling.  Immediately 
after  monorrhagia  began,  and  on  the  evening  of  the  same  day 
she  experienced  inordinate  thirst  and  proftise  diuresis.  She  en- 
tered the  Edinburgh  Infirmary,  under  Professor  Gregory,  and 
was  speedily  cured  of  the  hemorrhage  by  the  compound  powder 
of  alom.  The  urine  amounted  to  the  enormous  quantity  of 
50  lb.  in  the  twenty-four  hours,  sometimes  even  to  60  lb.,  and 
one  day  to  72  lb.!  Under  the  influence  of  lime-water  and 
powdered  galls,  the  urine  was  gradually  reduced  to  between 
5  lb.  and  10  lb.  a  day.  She  left  the  hospital  otherwise  in  good 
health. 

Three  cases  were  attributed  to  hereditary  influence.  One  of 
these  was  a  man  in  good  health  who  had  suffered  for  the  long 
period  of  fifty-nine  years  from  polyuria.    The  disorder  began  in 
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infancy.  His  father,  two  brothers,  and  a  sister  had  suffered 
similarly.  Another  was  a  healthy  soldier  of  twenty-four,  who 
had  been  poly  uric  for  four  years.  His  mother,  brothers,  and 
two  sisters  suffered  in  the  same  way.  The  third  was  a  young 
lady  of  nineteen,  mentioned  by  Trousseau  (Clinique  Mfedicale, 
t.  ii,  611),  whose  grandfather  was  affected  with  saccharine  dia- 
betes, and  uncle  with  Bright* s  disease.  She  was  well-grown  and 
tolerably  healthy,  and  had  borne  her  complaint  for  six  years. 
All  these  cases  proved  incurable. 

Course  and  symptoms. — The  invasion  of  the  complaint  is  often 
quite  sudden.  Dr.  Bennett  relates  the  case  of  a  woman,  thirty- 
four  years  of  age,  who  went  to  her  work  one  morning  at  six 
o'clock  in  her  usual  health ;  at  eight  o'clock,  two  hours  after, 
she  was  suddenly  seized  with  intense  thirst  and  diuresis,  which 
became  persistent  from  tliat  time. 

In  several  instances  it  is  recorded  that  an  intercurrent  febrile 
or  inflammatory  disorder  temporarily  suspended  the  symptoms. 
In  one  case,  an  attack  of  acute  articular  rheumatism  (treated 
with  nitrate  of  potash)  suspended  the  disease  permanently,  after 
it  had  existed  in  intensity  for  eighteen  years.  In  another  in- 
stance (a  girl  of  nineteen,  polyuric  from  infancy),  an  attack  of 
pleurisy  was  treated  by  a  blister,  which  suppurated  for  thirty- 
five  days;  at  the  end  of  this  time  both  the  pleurisy  and  the  po- 
lyuria disappeared  permanently. 

The  quantity  of  urine  voided  by  persons  afflicted  with  insipid 
diabetes  is  usually  considerably  greater  than  in  saccharine  dia- 
betes; 15,  30,  and  even  40  pints  are  frequently  mentioned  as  the 
daily  amount  of  urine.  Its  specific  gravity  varies  from  a  little 
above  that  of  pure  water  to  1003  and  1007.  It  is  limpid  and 
colorless,  and  contains  but  a  feeble  proportion  of  solid  matters. 
The  thirst  is  generally  intense;  often  inextinguishable;  in  sev- 
eral cases  the  patients  are  stated  to  have  drunk  their  own  urine. 
When  the  quantity  of  drink  and  the  quantity  of  urine  were  com- 
pared, sometimes  the  one  and  sometimes  the  other  showed  in 
excess.  Careful  determinations  on  this  point  by  Falck,  Neusch- 
ler,  and  others,  indicate  that  if  fluids  be  allowed  ad  ItbUum^  the 
urine  voided  is  in  about  the  same  quantity  as  the  drink;  but  if 
the  imbibition  of  fluids  be  compulsorily  diminished,  the  urine  is 
not  diminished  in  the  same  proportion,  and  dehydration  of  the 
tissues  results. 
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The  skin  is  generally  dry  and  harsh ;  sometimes  it  preserves 
its  natural  moisture,  and  in  rare  examples  sweating  has  been 
observed.  It  is  noteworthy  that  boils  and  carbuncles  are  only 
once  mentioned. 

The  state  of  the  general  health  varies  a  good  deal.  In  the 
greater  number  of  the  recorded  cases  fair  health  was  preserved ; 
in  several  patients  the  health  was  perfect,  and  some  of  them  be- 
came fathers  and  mothers  of  families,  and  went  about  their  usual 
avocations  without  other  detriment  than  the  inconvenience  of  a 
constant  thirst  and  incessant  calls  to  void  urine.  A  remarkable 
example  of  this  kind  was  communicated  by  Mr.  Maxwell  to  Dr. 
Simmons  (Med.  Pacts  and  Obs.  vol.  ii,  96).  A  hale  farm  laborer, 
aged  fifty-one,  who  habitually  performed  the  severest  tasks, 
threshing,  mowing,  Ac,  like  his  fellow-workmen,  had  been 
polyuric  for  twenty-four  years.  The  disorder  came  on  after  a 
fit  of  ague.  The  patient  drank  daily,  summer  and  winter, 
firom  82  to  .36  pints  of  water,  and  voided  urine  in  proportion. 
Yet  he  slept  well  (except  that  he  frequently  awoke  to  drink) : 
he  had  no  pain  or  ache  of  any  sort ;  he  had  an  excellent  appe- 
tite, a  moist  skin,  and  perspired  freely  when  he  was  at  work. 
Dr.  Simmons  also  cites  the  case  of  a  woman  residing  in  Paris, 
who  had  been  polyuric  from  infancy.  In  due  time  she  married 
a  cobbler,  and  became  the  mother  of  eleven  children,  of  whom, 
however,  only  two  were  living  when  the  case  was  recorded. 
Dr.  Willis  quotes  the  history  of  an  artisan,  aged  fifty-five,  who 
entered  the  H6tel  Dieu,  of  Paris,  for  some  trifling  bruise  of  the 
knee,  fi'om  which  he  speedily  recovered.  From  the  age  of  five 
years  he  had  suflTered  from  a  constant  thirst,  accompanied  with 
a  commensurate  diuresis.  From  his  sixteenth  year  he  had  drunk 
on  an  average  two  buckets  full  of  water  daily.  This  man  con- 
tinued in  good  health;  he  was  the  father  of  several  children,  and 
experienced  no  inconvenience  from  his  infirmity  beyond  what 
was  inseparable  from  the  frequent  calls  to  pass  water,  and  the 
constant  necessity  for  drink. 

This  high  state  of  health  is  however  exceptional :  more  com- 
monly the  patients  are  very  decided  valetudinarians :  and  the 
symptoms  from  which  they  sufier  bear  a  resemblance  to  those 
of  d^^betes  mellitus,  though  rarely  exhibited  in  equal  severity. 
These  are  epigastric  and  lumbar  pains;  dry,  harsh,  hot  skin; 
painfiil  dryness  and  heat  of  the  mouth  and  fauces ;  emaciation. 
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Sometimes  the  appetite  is  voracious,  more  commonly  moderate 
or  indifferent.  The  temper  is  querulous :  the  mental  fiu^ulties 
enfeebled;  the  bodily  strength  diminished;  the  sexual  functions 
often  abolished.  The  face  is  subject  to  erythematous  congestion. 
Enforced  abstinence  from  fluids  aggravates  most  of  these  symp- 
toms :  the  body  then  becomes  unbearably  hot,  the  skin  sulBbsed, 
a  sense  of  intolerable  sinking,  or  even  of  intense  pain,  is  felt  in 
the  pit  of  the  stomach,  and  the  intellect  becomes  confused. 

The  loss  of  rest,  the  tormenting  thirst,  the  mental  worry,  at 
length  produce,  in  most  instances,  an  exhaustion  of  the  bodily 
vigor ;  oedema  of  the  feet  often  appears  towards  the  last ;  and 
death  closes  the  scene. 

In  some  cases  there  was  dislike  to  vegetable  aliments,  in  others 
to  animal  food.  The  cobbler's  wife,  before  alluded  to,  was  very 
sensitive  to  alcoholic  drinks;  a  single  glass  of  wine  caused  uneasy 
sensations  in  all  her  limbs,  and  a  sense  of  faintness.  In  other 
instances  the  patients  drink  freely  of  wine  or  beer,  as  their  con- 
dition allowed.  In  a  man,  observed  by  Trousseau,  there  was  a 
remarkable  tolerance  of  alcoholic  stimulants.  This  man  on  one 
occasion  drank  a  litre  (a  pint  and  three-quarters)  of  brandy  in 
two  hours;  and  while  in  hospital  he  imbibed  daily  a  similar  quan- 
tity without  the  smallest  inconvenience.  The  patient  related, 
that  since  his  illness  began  he  had  acquired  this  singular  immu- 
nity from  the  causes  of  drunkenness.  More  than  once  he  had  laid 
wagers  to  drink  twenty  bottles  of  wine  at  a  single  sitting,  and 
had  won  his  wagers  without  the  least  disturbance  of  the  nervous 
system. 

Irritability  of  the  bladder,  w.ith  excessively  frequent  micturi- 
tion, was  noted  in  several  instances. 

The  duration  of  the  complaint  is  exceedingly  uncertain.  The 
traumatic  cases  generally  only  lasted  a  few  weeks  or  months : 
on  the  other  hand,  one  of  the  congenital  cases  had  endured 
fifty-nine  years,  another  fifly  years,  at  the  date  of  the  record. 

Out  of  the  seventy-two  cases  collected,  sixteen  are  reported 
as  complete  recoveries ;  thirteen  ended  fatally ;  and  the  remain- 
ing forty-three  were  still  in  progress  when  reported;  though,  in 
some  of  them,  considerable  amelioration  had  taken  place.  In 
the  sixteen  recoveries  the  duration  of  the  disease  was  compara- 
tively short, — in  nine,  it  was  under  a  year ;  in  one,  four  years ; 
in  two,  eighteen  and  nineteen  years;  and  in  the  remainder^ 
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^'  some"  years.  In  the  thirteen  fatal  eases,  the  duration  was 
still  shorter.  In  nine  of  them  it  was  under  a  year ;  one  died  in 
the  short  space  of  seven  weeks:  two  rfiore  in  two  months.  The 
other  four  survived  for  periods  varying  from  eighteen  months 
to  twenty  years. 

Of  the  forty-three  cases  still  in  progress,  the  duration  of  the 
disease  is  mentioned  in  thirty-one  instances:  Four  had  con- 
tinued for  a  year  or  under ;  five,  for  between  one  and  two  years ; 
nine,  for  between  two  and  six  years ;  five,  tor  between  six  and 
twelve  years ;  four,  for  between  twelve  and  twenty-four  years ; 
and  four,  for  between  twenty-four  and  fifty-nine  years. 

Morbid  Anatomy, — The  condition  of  the  organs  after  death 
from  diabetes  insipidus  has  only  been  ascertained  in  a  few  cases. 
I  have  found  recorded  five  post  mortem  examinations ;  and  to 
these  I  add  one  performed  by  myself.  In  three  of  these  cases 
the  lesions  found  presented  a  tolerably  close  similarity,  and  con- 
sisted of  an  atrophied  and  degenerated  condition  of  the  renal 
substance ;  in  a  fourth,  the  granular  tissue  of  the  organs  was 
entirely  wanting;  in  a  fifth,  multiple  abscesses  were  found  in 
the  kidneys :  in  my  own  case,  the  kidneys  were  simply  hyper- 
aemic  and  somewhat  enlarged,  and  notable  disease  was  found  in 
the  brain.^ 

As  these  cases  are  so  few  in  number,  I  shall  describe  them 
more  fully. 

Case  I.  (Dr.  Eade — Beale's  Archives,  1861,  p.  8.) — A  man,  aged 
sixty-five,  had  suffered  from  jaundice  and  neuralgia;  he  succumbed 
in  eighteen  months  to  the  continual  diuresis,  and  the  urgent  and 
incessant  calls  to  void  urine.  The  quantity  of  urine  varied  from 
three  to  six  pints ;  specific  gravity  never  exceeded  1008 ;  it  was  free 
fh>m  sugar,  albumen,  or  other  morbid  ingredient.  The  autopsy  re- 
vealed the  following :  "  The  infundibula  and  pelvis  of  both  kidneys 
were  greatly  dilated,  and  the  state  of  sacculated  kidney  evidently 
in  process  of  establishment.  Left  kidney  of  natural  size.  Bight, 
one-half  larger,  and  of  darker  color.  Both  showed  depressions  along 
the  surfiAce,  marking  the  interlobular  portions.  Previous  to  section, 
the  cones  could  be  distinctly  felt  as  much  denser  than  the  inter- 
pyramidal  portions,  giving  indeed  the  sensation  of  so  many  little 
tumors  or  nodules.  Un  section,  both  were  seen  to  be  pale  and  flac- 
cid, and  evidently  undergoing  a  gradual  process  of  absorption." 
The  bladder  was  somewhat  large  and  thickened ;  the  ureter  dilated. 
The  thoracic  and  the  other  abdominal  organs  were  not  diseased. 

*  In  an  appendix  to  tbe  present  chapter  reference  is  made  to  sume  cases  of 
polyoria  (wiUi  record*  ot  post  mortem  examinations),  in  which  a  minute  quan- 
titj  of  sugar  existed  temporarily  in  the  urine. 
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Case  II.  (Dr.  Eade— Beale's  Archives,  1862,  p.  128.)— A  man, 
aged  sixty-two,  had  experienced  excessive  thirst  and  diuresis  for 
twenty  years.  Health  fair,  until  two  years  hefore  death,  when  it 
began  to  fail,  and  for  the  last  nine  months  he  was  unable  to  work. 
The  quantity  of  urine  often  amounted  to  fourteen  and  sixteen  pints, 
and  had  never  contained  sugar  or  albumen.  There  was  little  pain 
beyond  a  sense  of  weariness.  The  bowels  were  constipated,  and 
the  stomach  very  irritable  with  frequent  vomiting.  At  length  the 
bladder  became  unable  to  expel  its  contents,  and  a  typhoid  state 
supervened ;  the  stomach  rejected  everything,  and  he  died  exhausted. 

Autopsy. — Both  kidneys  were  diminished  in  size,  deeply  lobed  on 
the  surface,  and  very  dense  to  the  feel  in  the  position  of  the  cones.  On 
section  they  were  seen  to  be  greatly  wasted.  The  cortical  portions 
very  thin,  and  scarcely  to  be  distinguished  fh>m  the  pyramidal. 
The  cones  were  nearly  absent,  or  rather  were  converted  into  dense 
fibrous  tissue,  containing  many  large  cvstiform  spaces.  The  mu- 
cous membrane  of  the  pelvis  was  thickened,  fibrous-looking,  and 
darkly  congested.  The  pelvic  cavities  considerably  enlarged.  Ure- 
ters a  little  dilated.  On  microscopical  examination  (by  I)r.  Beale) 
many  of  the  tubes  were  found  narrow  and  much  wasted,  while 
others  were  twice  their  natural  diameters.  The  walls  of  the  tubes 
were  firm  and  thick.  The  capillary  vessels  everywhere  were  sur- 
rounded by  a  considerable  quantity  of  fibrous  material  with  numer- 
ous nuclei.  The  Malpighian  bodies  were,  for  the  most  part,  smaller 
than  in  health.  The  epithelial  cells  were  also  smaller,  as  well  as 
more  numerous  than  in  health,  and  the  tubes  appeared  to  be  dis- 
tended in  many  places  by  their  accumulation.  The  supra-renal 
capnules  were  greatly  diseased,  and  converted  into  flaccid  cysts. 
The  bladder  was  enlarged,  and  its  walls  thin  and  pale.  The  other 
abdominal  organs  were  healthy,  except  perhaps  the  liver,  which 
was  intensely  congested.  In  neither  case  does  the  brain  appear  to 
have  been  examined. 

Case  III.  (Neuffer— cited  in  Magnant's  Thesis.) — A  man,  aged 
twenty-eight.  The  disease  came  on  after  a  drunken  bout.  There  was 
intense  thirst;  the  urine  amounted  to  thirteen  or  fourteen  pints  a 
day ;  specific  gravity  1001  to  1002 ;  without  trace  of  albumen  or 
sugar.  Ho  emaciated  rapidly ;  had  pain  in  the  epigastrium ;  at  length 
frequent  vomiting;  itching  of  the  skin,  which  was  dry;  enfeebled 
vision.     He  died  m  about  two  months. 

Auto])sy. — The  gastric  mucous  membrane  was  pale  and  swollen ; 
the  kidneys  were  notably  diminished  in  size,  pale,  ansBmic;  the  epi- 
thelium of  the  tubes  fatty ;  bladder  contracted,  mucous  membrane  a 
little  tumefied;  other  organs  healthy. 

Case  IV.  (Dr.  Strange— Beale's  Archives,  1862,  p.  276.)— The  pa- 
tient was  a  farm  laborer,  aged  eighteen,  who  presented  the  appear- 
ance of  a  moderately  stout  lad  of  fifteen.  He  was  admitted  into  the 
Worcester  Infirmary  on  October  19,  1861.  The  skin  and  tongue 
were  natural,  and  the  face  ruddv;  appetite  normal ;  thirst  constantly 
excessive ;  bowels  generally  relaxed.  The  urine  amounted  to  about 
twelve  pints  in  the  twenty-four  hours ;  its  specific  gravity  was  1007; 
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it  contained  neither  sngar  nor  albumen.  All  the  history  obtainable 
was,  that  the  patient  had  been  a  delicate  and  backward  boy;  that 
he  had  had  this  diuresis  for  a  number  of  years,  and  that  the  medical 
attendant  had  always  affirmed  that  the  urine  did  not  contain  sugar. 

Dr.  Strange,  being  desirous  to  ascertain  whether  the  diuresis  was 
kept  up  by  uie  excessive  imbibition  of  fluids  (in  accordance  with  the 
theory  of  Professor  Bennett  and  others),  restricted  the  patient  to  a 
more  moderate  allowance  of  fluids.  A  warm  bath  was  administered 
twice  a  week.  Four  days  after  admission  (October  23)  the  urine 
measured  nine  pints ;  its  specific  gravity  was  1006.  On  the  26th  the 
bowels  were  much  relaxed;  urine  five  pints.  On  the  28th,  a  phos- 
phoric acid  mixture  which  he  had  been  previously  taking  was  omit- 
ted, and  Mist.  Gret.  Go.  given  instead.  On  this  day  the  patient 
complained  for  the  first  time  of  headache,  with  weakness  and  loss  of 
appetite ;  there  were  also  some  febrile  symptoms.  On  the  29th,  the 
bowels  being  still  relaxed,  5  minims  of  tinct.  ojpii,  and  half  a  drachm 
of  tinct.  catechu  were  added  to  the  mixture.  On  the  30th  he  became 
drowsy,  with  pain  at  the  back  of  the  head ;  the  diarrhcea  continued 
with  vomiting.  Effervescing  draughts,  with  nitric  ether,  were  now 
administered  in  lieu  of  the  previous  medicines;  half  an  ounce  of 
brandv  was  given  three  times  a  day,  and  cold  applied  to  the  head. 
On  November  2d,  the  drowsiness  and  sickness  had  abated;  the 
bowels  were  confined;  the  urine  three  and  a  half  pints,  specific 
gravity  1004.  The  brandy  was  omitted,  and  half  an  ounce  of  castor 
oil  administered.  As  it  now  appeared  that  restricting  the  patient 
in  his  drink  had  resulted  in  mischief,  he  was  allowed  to  take  as  much 
water  or  barley-water  as  he  pleased.  On  November  4th,  in  the 
mominff,  he  was  again  drowsy ;  in  the  evening  he  was  seized  with 
convulsions,  and  shortly  afterwards  he  became  comatose  and  insensi- 
ble, with  dilated  pupils  and  stertorous  breathing.  He  was  bled  to 
^x,  and  much  relieved  thereby.  The  coma  ceased,  and  consciousness 
and  speech  returned  in  a  quarter  of  an  hour.  Mustard  was  applied 
to  the  feet,  and  a  draught  containing  tinct.  canthar.  and  sp.  a&th. 
nit.,  in  camphor  water,  was  given  every  third  hour,  with  a  view  of 
restoring  the  accustomed  diuresis.  On  the  morning  of  the  5th  he 
was  conscious,  and  still  had  some  headache.  The  diuretic  mixture 
was  continued,  and  a  black  draught  administered  immediately.  On 
the  6th  he  was  again  found  in  a  semi-comatose  state,  the  pupils  were 
dilated,  and  there  was  stertor,  with  sighing  respiration.  Six  leeches 
were  applied  to  the  temples,  mustard  to  the  feet,  and  cold  to  the 
head.    The  coma  became  more  profound,  and  he  died  at  9  p.  m. 

Atitapsy. — The  kidneys  were  found  to  be  reduced  to  mere  sacs,  of 
from  twice  to  thrice  the  extent  of  the  healthy  kidney.  There  was 
a  complete  absence  of  all  proper  parenchymatous  substance,  both 
tabular  and  cortical;  the  sacs  oeing  divided  into  a  number  of  cells 
by  the  intertubular  septa  which  occur  in  the  foetal  state.  The  walls 
and  septa  were  formed  of  strong  fibrous  tissue,  lined  with  what  ap- 
pefu*ea  rather  serous  than  mucous  membrane,  and  the  cavity  and 
ureters  contained  a  small  quantity  of  the  same  urinous  fluid  which 
had  been  passed  during  life.  The  ureters  were  so  much  dilated  that 
that  on  the  right  side  was  at  first  mistaken  for  the  ascending  colon. 
The  circumference  of  the  ureter  varied  from  three  to  four  and  a  half 
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inches.  The  kidney  and  ureter  of  either  side  were  almost  precisely 
in  the  same  condition.  The  urine  in  the  ureters  and  sacs  was  tested 
for  urea  by  evaporation  and  nitric  acid,  without  result.  On  closer 
examination  no  proper  kidney  substance  could  be  discovered,  nor 
did  it  appear  that  there  ever  had  been  any  tubular  or  cortical  por- 
tions ;  here  and  there  were  a  few  hard  eartila^nous  masses  of  very 
small  size,  closely  adherent  to  the  membrane  forming  the  sac.  The 
other  abdominal  and  the  thoracic  organs  were  healthy.  The  brain 
was  not  examined. 

Case  V.— On  the  29th  of  May,  1862, 1  saw,  with  Mr.  J.  Smith,  of 
Stretford  Boad,  a  youth  of  sixteen  years  of  age,  who  was  passing  a 
large  quantity  of  a  watery  urine.  He  was  moderately  well  grown, 
exceedingly  emaciated,  weighing  only  78  lb.  Pulse  127  ',  tongue 
glazed,  red  in  the  centre,  and  covered  with  a  yellowish  brown  fur 
at  the  sides.  The  skin  was  dry  and  harsh.  The  patient  was  troubled 
with  intense  and  incessant  thirst,  and  voided  nrom  nine  to  twelve 
pints  of  urine  daily.  The  appetite  was  bad.  Neither  the  head  nor 
chest  were  the  seat  of  any  suDJective  symptoms. 

He  gave  the  following  account  of  himself.  Previous  to  his  present 
illness  he  was  occupied  as  a  clerk  in  a  warehouse,  and  had  enjoyed 
uninterrupted  health  until  three  months  ago.  About  that  time  he 
noticed  that  he  was  getting  thinner  and  weaker,  that  he  drank  a 
great  deal,  and  never  perspired.  These  symptoms  had  undergone 
a  gradual  and  steady  increase,  and  a  fortnight  ago  had  sustained  an 
alarming  aggravation.  The  patient  cot^Id,  nevertheless,  still  ^ 
about,  and  even  take  the  air  for  short  periods.  He  suffered  no  pam 
in  any  part,  but  he  slept  badly,  and  passed  restless  nights.  The 
appetite  had  been  indifferent  from  the  very  beginning,  and  it  was 
now  altogether  lost.  The  bowels  were  moved  almost  daily,  but  there 
was  a  tendency  to  constipation.  Dyspeptic  symptoms — heaviness 
after  food,  flatulence,  and  occasional  vomiting — had  been  noted  from 
the  commencement  of  the  illness,  but  they  did  not  attain  a  great 
severity  at  any  time. 

In  searching  back  among  the  patient's  antecedents  for  any  deter- 
mining cause,  no  fact  of  moment  was  elicited.  The  lad  had  been 
living  in  comfort,  well  clad,  well  fed,  and  well  housed,  with  his 
grown-up  sisters.  No  tuberculous  or  other  family  taint  could  be 
traced.  The  case  had  been  treated  with  morphia,  bismuth,  and  per- 
manganate of  potash,  but  with  no  result  beyond  a  palliation  of  the 
dyspeptic  symptoms. 

The  urine  of  the  twenty-four  hours  was  careftiUy  collected  and 
measured  on  six  several  occasions,  and  portions  sent  to  me  for  ex- 
amination. The  characters  of  it  were  constant;  it  was  pale  like 
water,  and  the  specific  gravity  varied  from  1002.7  to  1004.  The 
quantity  was  between  nine  and  ten  pints  at  the  time  of  my  visit.  It 
afterwards  increased  to  fourteen  pints  daily.  There  was  neither  al- 
bumen nor  sugar  in  it,  and  its  reaction  was  faintly  acid.  The  quan- 
tity drank  was  found,  on  exact  measurement,  to  be  almost  precisely 
equal  to  the  quantity  of  urine.  The  amount  of  urea  varied  from  0.4 
to  0.55  per  cent.,  and  from  394  to  505  grains  in  the  twenty-four 
hours.    This  was  an  enormous  quantity  for  the  weight  of  the  body. 
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According  to  the  mean  results  tabulated  by  Dr.  Parkes,  the  daily 
secretion  for  his  weight  of  78  lb.  should  only  have  been  275  grains. 

The  patient  continued  without  much  change  beyond  a  progressive 
increase  of  debility  and  loss  of  flesh,  drinking  enormouslv,  and  void- 
ing corresponding  quantities  of  urine,  until  July  5th,  when  he  was 
suddenly  seized  with  convulsions  and  insensibility.  After  the  con- 
vulsions had  ceased,  be  began  to  recover  some  degree  of  conscious- 
ness, and  passed  into  a  semi-comatose  condition,  which  persisted  for 
three  days,  and  then  passed  away.  During  the  period  of  uncon- 
sciousness the  diuresis  diminished  notably;  but  it  returned  imme- 
diately afterwards,  and  the  patient  continued  very  much  as  he  was 
before  the  seizure,  for  a  period  of  ten  days,  when  he  was  again  taken 
with  convulsions  and  insensibility,  and  died  on  the  morning  of 
July  18th. 

Autopsy. — Thirty  hours  after  death.  The  body  was  emaciated  to 
the  last  degree ;  signs  of  incipient  putrefaction  appeared  on  the  ab- 
domen, the  weather  being  warm. 

Chest.  The  heart  was  healthy,  but  very  small ;  the  lungs  were 
stuffed  with  crude  tubercle  throughout  their  upper  lobes,  and  several 
small  vomicsB  lay  scattered  through  them. 

Abdomen.  Five  tuberculous  ulcers  were  discovered  in  the  small 
intestines ;  some  of  them  had  penetrated  the  mucous  and  muscular 
coats,  and  seemed  ready  to  break  through  the  peritoneum.  There 
was  no  tubercular  deposit  in  the  peritoneum  generally,  nor  any  in 
the  liver  or  spleen. 

The  Kidneys  were  voluminous,  smooth,  flaccid,  and  the  two  to- 
gether weighed  eight  ounces.  On  section  they  showed  no  dispro- 
portion between  the  pyramidal  and  cortical  portions,  nor  any  other 
morbid  change.  Examined  microscopically,  the  tubes  and  cells  ap- 
peared normal. 

Mead.  About  two  ounces  of  clear  serum  escaped  from  the  arach- 
noid sac.  The  meninges  were  free  from  tubercle,  and  quite  natural. 
The  ventricles  were  greatly  distended,  and  contained  six  ounces  of 
clear  serum ;  their  parietes  were  macerated,  and  gave  way  with  the 
slightest  traction. 

A  nodule  of  yellow  tubercle,  of  the  size  of  a  hazel-nut,  lay  imbed- 
ded in  the  left  hemisphere,  in  the  border  of  the  longitudinal  fissure, 
midway  between  its  extremities,  and  cropping  out  on  the  surface. 
Another  nodule,  as  large  as  a  garden-bean,  was  found  in  the  poste- 
rior border  of  the  right  half  of  the  cerebellum.  An  undue  vascu- 
larity nrevailed  at  a  few  spots  of  the  surface  of  the  encephalon. 
Apart  rrom  what  has  been  related,  the  brain-substance  was  healthy 
and  of  firm  consistence.  The  floor  of  the  fourth  ventricle  was  espe- 
cially examined;  it  was  pale  and  natural,  with  no  tubercular  mass 
in  its  immediate  vicinity. 

Case  VI.— (Mascarel— Gaz.  d.  H6p.,  February  23,   1863.)— The 

Satient  was  a  man,  aged  fifty,  pale  and  thin,  without  fever,  but  a 
evouring  thirst,  and  a  red  tongue ;  appetite  good,  but  not  voracious* 
He  drank  daily  firom  eight  to  ten  pints  of  water,  and  voided  urine 
proportionally.  The  disease  had  existed  eight  months.  Seven  days 
after  entering  the  hospital  he  became  feverish,  at  first  only  in  the 
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night,  then  continuously,  with  nausea,  and  epimstric  tenderness. 
Thirst  was  intense,  hut  there  was  no  appetite.  S'ot  the  least  trace 
of  sugar  or  alhumen  existed  in  the  urine.  The  urine  showed,  after 
the  fever  became  persistent,  on  cooling,  a  slight  yellowish-white  de- 
posit, not  mucous,  but  as  if  purulent.  This  uust  character  was  only 
noticed  two  days  before  death. 

Autopsy, — The  left  kidney  was  more  voluminous  than  the  right; 
and  eight  to  ten  little  abscesses,  varying  fh>m  the  size  of  a  pin's 
head  to  a  small  filbert,  were  found  in  the  cortical  part.  The  smaller 
abscesses  contained  almost  concrete  pus,  and  the  larger  ones  fluid 
pus,  without  any  tubercle.  The  iniundibula  were  filled  with  a 
creamy  fluid.  All  the  abscesses  were  near  to  and  reached  the 
surface. 

The  right  kidney  was  of  natural  size,  hjperffimic,  and  fi*ee  firom 
disseminated  abscesses,  but  a  lactescent  fluid  could  be  squeezed  from 
the  pyramidal  portions. 

The  brain  was  not  examined. 

Nature  of  Diabetes  Insipidus. — ^A  review  of  the  post  mortem  ex- 
aminations just  recorded,  is  sufiicient  to  show  tiiat  the  initial 
disorder  in  diabetes  insipidus  must  be  looked  for  elsewhere  than 
in  the  kidneys.  The  diverse  organic  alterations  found  in  the 
kidneys  by  Eade,  Neuflfer,  and  Mascarel,  were  evidently  secon- 
dary, and  produced  by  the  irritation  of  the  frequent  micturition 
and  excessive  and  long-continued  diuresis.  Similar  alterations 
are  found  in  the  kidneys  of  persons  dying  of  long-standing  sac- 
charine diabetes.  The  case  of  Dr.  Strange  is  certainly  very 
puzzling;  one  can  only  conceive  a  teleological  reason  for  tiie 
diuresis,  namely,  the  absolute  necessity  for  an  immense  transu- 
dation of  watery  fluid  to  make  up  for  the  imperfection  of  the 
glandular  apparatus. 

Nor  can  the  disease  be  regarded  merely  as  excessive  thirst  and 
a  vicious  habit  of  profuse  potation.  It  has  been  almost  inva- 
riably found  that  an  enforced  diminution  of  liquids  fails  to  arrest 
the  diuresis,  except  partially.  The  observations  of  Falck, 
Neuschler,  and  Neuflfer,  agree  perfectly  in  this :  that  when  the 
supply  of  water  by  the  moutii  is  diminished,  the  quantity  of 
urine  notably  exceeds  the  ingoing  water,  and  tiiereby  occasions 
dehydration  of  the  tissues,  with  an  intolerable  aggravation  of 
the  symptoms. 

It  may  be  regarded  as  probable  that  the  immediate  anatomical 
cause  of  polyuria  is  a  dilatation  of  the  renal  capillaries,  whereby 
their  walls  are  thinned  and  rendered  favorable  to  increased 
transudation  of  watery  fluid  from  the  blood.    But  how  is  this 


NATURE.  166 

brought  about  ?  It  is  now  generally  believed  that  the  minute 
bloodvessels  possess  in  their  circular  and  longitudinal  muscular 
coats  a  provision  for  an  active  expansion  as  well  as  an  active 
constriction  of  their  calibre.*  This  provision  is  under  the  con- 
trol of  the  sympathetic  branches  of  nerves  (nervi  vasi-motores), 
and  serves  to  maintain  the  aqueousness  of  the  blood  within  cer- 
tain limits  of  health.  When  the  tissues  and  blood  are  over- 
charged with  water,  the  renal  vessels  expand,  and  permit  a 
copious  transudation  of  an  aqueous  urine ;  when,  on  the  other 
hand,  the  system  is  undercharged  with  water,  they  contract,  and 
thereby  restrict  the  urinary  transudation.  In  diabetes  insip- 
idus this  endowment  seems  greatly  impaired ;  the  renal  capil- 
laries appear  to  resemble  the  iris  in  glaucoma,  which  remains 
in  a  motionless,  semidilated  state,  and  neither  contracts  with 
light  nor  dilates  with  belladonna.  In  poly  uric  subjects  the  con- 
tractile power  of  the  renal  vessels  is  apparently  paralyzed ;  and 
the  power  of  regulating  the  urinary  flow  consequently  lost  If 
a  healthy  person  imbibe  an  excessive  amount  of  water,  he  rapidly 
gets  rid  of  the  overplus  by  a  sudden  and  copious  diuresis,  and 
then  the  secretion  falls  quickly  to  its  ordinary  rate :  but  a  poly- 
uric  subject,  under  similar  conditions,  shows  very  little  immediate 
increase  of  urine,  but  a  steady,  persistent,  though  less  intense, 
augmentation,  lasting  many  hours,  and  which  is  not  succeeded 
by  a  fall  to  the  ordinary  standard.  On  the  other  hand,  if  a 
healthy  person  imbibes  a  lessened  quantity  of  water,  the  dis- 
charge of  urine  falls  in  proportion :  whereas  the  polyuric,  under 
the  same  circumstances,  shows  no  such  adaptation;  he  still  con- 
tinues to  discharge  an  undue  amount  of  urine,  which  necessi- 
tates constant  imbibition  of  new  supplies  of  water  to  prevent 
dehydration  of  the  tissues.' 

On  this  view,  the  primary  cause  of  diabetes  insipidus  must  be 
looked  for  in  some  other. parts  than  the  kidneys;  namely,  in 
some  part  of  the  chain  of  sympathetic  nerves  which  controls  the 
action  of  the  contractile  tissues  of  the  renal  vessels.  This  chain 
extends  from  the  kidneys  to  the  abdominal  ganglia,  thence  to 
the  spinal  cord  and  the  floor  of  the  fourth  ventricle,  where  the 

1  For  a  demonstration  of  the  anatomical  possibility  of  this  endowment  I  must 
refer  to  SchiflPs  ingenious  researches.  See  hb  Untersuchungen  iiber  die  Zuck- 
erbildune  in  der  Leber,  p.  92.    Wfirzburg,  1869. 

*  See  Andenobn's  Inaug.  Dissertation. 
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sympathetic  system  seems  to  have  its  centre.  From  above,  this 
centre  receives  impressions  from  the  encephalon. 

This  theory  seems  conformable  both  to  experiment  and  to 
clinical  facts.  Bernard  found  that  by  puncturing  a  certain  spot 
in  the  floor  of  the  fourth  ventricle,  an  augmented  secretion  could 
be  produced  of  a  watery  urine,  contidning  neither  sugar  nor 
albumen.  A  large  proportion  of  the  cases  of  diabetes  insipidus 
followed  injuries  to  the  nervous  centres,  or  were  evidently  de- 
pendent on  some  derangement  of  the  nervous  system.  In  the 
case  examined  by  myself,  palpable  disease  of  the  brain  was  found 
after  death,  while  the  kidneys  were  healthy.  In  other  cases,  it 
is  probable  that  the  sympathetic  in  the  abdomen  was  the  point 
orginally  injured.  Among  such  may  be  classed  those  arising 
from  drinking  cold  fluids  while  heated,  and  perhaps  also  those 
following  alcoholic  excesses.  Another  feature  of  the  disease, 
fetvorable  to  the  theory  of  its  nervous  ori^n,  is  its  occasional 
sudden  onset  alter  events  which  do  not  directly  implicate  the 
urinary  organs ;  and  its  equally  sudden  subsidence  when  a  strong 
impression  is  made  on  the  system  by  an  intercurrent  inflamma- 
tion. The  total  and  unexpected  disappearance  of  the  disease, 
after  continuing  many  months  or  years,  is  more  in  accordance 
with  the  habit  of  neuroses  or  nervous  diseases  than  of  any  other 
maladies.^ 

The  diagnosis  of  diabetes  insipidus  lies  on  the  surface.  A  per- 
manent increase  of  the  urine,  without  sugar  or  albumen,  suffices 
at  once  to  define  and  to  identify  it.  But  it  is  evident  from  the 
facts  and  considerations  before  adduced,  that  to  gain  a  useful 
clue  for  treatment,  we  must  attain  to  more  precise  notions  as  to 
the  part  originally  aftected — ^whether  brain,  or  cord,  or  abdo- 
minal ganglia,  and  also  as  to  the  nature  of  the  lesion  in  the 
affected  part. 

The  prognosis  is  less  serious  than  in  saccharine  diabetes; 
nevertheless,  insipid  diabetes  is  a  very  unmanageable  complaint; 
it  generally  resists  treatment,  and  not  unfrequently  runs  a  fittal 
course.  The  gravity  of  the  prognosis  in  a  particular  case  de- 
pends on  the  severity  of  the  general  symptoms,  and  on  the  pres- 
ence or  absence  of  complications.     The  cases  which  affect  the 

I  It  has  been  suggested  by  some  late  writers  that  inosite  might  be  found  in  the 
urine  in  D.  Insipidus,  and  hold  an  important  place  in  its  pathology.  The  recent 
researches  of  Gallois  negative  this  conjecture:  see  Gallois'  essay  De  I'lnoAurie. 
Paris,  1S64. 
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general  health  the  least,  though  mostly  proviog  incurable,  appear 
to  be  those  which  arise  after  inflammatory  complidnts,  after 
mental  emotion,  cerebral  injuries,  and  those  which  arise  early  in 
life  without  any  known  cause.  On  the  other  hand,  those  which 
depend  on  organic  disease  of  the  spinal  centres  are  necessarily 
fatal. 

TVeatment — ^Until  we  obtain  a  better  insight  into  the  pa- 
thology of  these  cases,  our  treatment  must  be  necessarily  empi- 
rical. Hitherto  the  indications  pursued  have  been  confined  to 
efforts  to  subdue  the  more  palpable  symptoms, — ^the  thirst  and 
diuresis.  The  means  used  for  this  purpose  have  been  various. 
J.  Frank  considered  nitrate  of  potash  in  large  doses  as  a  specific : 
in  some  of  the  recorded  cases  it  proved  of  decided  service ;  in 
others  it  as  completely  failed.  Camphor  and  valerian  were  used 
in  a  number  of  the  French  cases,  and  sometimes  with  success. 
Trousseau  speaks  in  high  terms  of  valerian,  and  cites  the  au- 
thority of  Rayer  as  additional  evidence  of  its  efficacy.  Trous- 
seau gave  it  in  large  doses.  In  one  case,  which  ended  in  com- 
plete and  permanent  recovery  in  four  months,  the  extract  was 
gradually  pushed  to  the  enormous  dose  of  one  ounce  daily;  his 
ordinary  dose  would  appear  to  be  two  and  a  half  drachms  a  day. 
Rayer  obtained  rapid  success  in  a  boy  who  suffered  from  po- 
lyuria, with  emaciation  and  nervous  symptoms,  by  means  of  the 
powder  of  valerian. 

Enforced  abstinence  from  fluids  was  tried  in  a  number  of 
cases ;  and,  in  one,  recorded  by  Becquerel,  with  good  effect :  but 
in  nearly  all  the  others  it  was  not  only  unsuccessful,  but  was 
followed  by  decided  aggravation  of  the  general  suffering,  and  in 
some  cases  by  symptoms  of  threatening  or  actual  ursemic  poison- 
ing. The  fate  of  Dr.  Strangers  patient  is  particularly  instruc- 
tive on  this  point.  In  one  of  my  own  cases  opium  produced 
great  diminution  of  the  thirst  and  diuresis,  but  the  patient's  dis- 
tress was  so  increased  that  I  was  compelled  to  suspend  the  use 
of  the  remedy. 

Among  the  remedies  occasionally  followed  by  success  were 
ergot,  iron,  gaU-nuts,  lime-water,  cremor  tartar,  iodide  of  mer- 
cury, and  iodide  of  potassium. 

One  of  the  most  frequent  incidents  in  the  history  of  diabetes 
insipidus  is  the  temporary  suspension  of  the  thirst  and  diuresis 
on  the  occurrence  of  some  intercurrent  febrile  affection,  and  in 
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two  instances  the  suspension  proved  permanent.  A  hint  for 
treatment  may  be  taken  from  this.  The  application  of  a  large 
blister  on  the  nape  of  the  neck  or  the  epigastrium  (according  as 
the  associated  symptoms  and  the  anamnesis  point  to  the  nervous 
or  the  digestive  system),  might  in  some  cases  have  the  same 
beneficial  effect  as  a  spontaneous  inflammation.  In  the  case 
treated  with  opium,  just  alluded  to,  a  blister  to  the  pit  of  the 
stomach  proved  of  more  benefit  than  any  of  the  numerous 
means  previously  employed. 

The  secondary  symptoms — dryness  of  the  skin,  epigastric  and 
lumbar  pains,  &c.,  must  be  treated  by  warm  baths,  alkaline 
tonic  infusions,  sedative  and  anodyne  remedies. 


APPENDIX. 

Oases  characterized  by  excessive  diuresis  and  thirst;  urine  of  very  low 
specific  gravity  J  but  containing  ^  or  having  corUamed^  a  trace  of  sugar. 

Gases  of  this  type  form  an  intermediate  group  between  insipid 
and  saccharine  diabetes ;  and  their  existence  completes,  in  an 
exquisite  manner,  the  correspondence  between  the  results  ob- 
tained by  Bernard  from  artificial  injuries  to  different  parts  of 
the  floor  of  the  fourth  ventricle,  and  clinical  observations. 

Two  cases  of  this  class,  following  fracture  of  the  skull,  are  re- 
ported by  Fischer.  (Archives  Gfen.,  Oct.  1862.)  *  In  one,  the  su- 
gar amounted  to  0.32  per  cent.  In  the  other,  in  which  there 
was  voracious  appetite  as  well  as  intense  thirst,  there  was  0.5 
per  cent,  on  the  first  day  after  the  accident,  and  0.6  per  cent,  on 
the  third  day.  The  floor  of  the  fourth  ventricle  was  examined 
in  both  instances  after  death,  and  was  alleged  to  be  healthy;  in 
the  second  case  (which  terminated  in  tetanus),  the  whole  brain 
and  cerebellum,  so  far  as  could  be  made  out,  were  uninjured. 

A  third  case,  arising  spontaneously,  is  related  by  Trousseau. 
The  disease  had  already  existed  four  years  without  serious  giving 
way  of  the  health.  The  examination  of  the  urine  (by  Bouchar- 
dat)  on  two  occasions,  at  considerable  intervals  of  time,  showed 
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a  trace  of  sugar.  The  quantity  of  urine  varied  from  12  to  87 
litres  a  day.  Among  the  secondary  symptoms  were  impotence, 
lumbar  pains,  and  a  remarkable  tolerance  of  alcoholic  drinks. 
This  man  derived  considerable  benefit,  but  was  not  cured,  by 
valerian. 

A  fourth  case  is  recorded  in  the  Qaz.  des  HSpitaux  for  1861. 
A  man,  »t.  86,  was  afflicted  for  many  years  with  polyuria,  pass- 
ing  daily  from  10  to  12  pints  of  urine,  sp.  gravity  1001 — 1007. 
He  was  the  subject  of  chronic  phthisis  when  in  the  H8tel  Dieu 
under  Trousseau  in  1861.  There  was  then  not  a  particle  of  su- 
gar or  albumen  in  the  urine;  but  when  he  was  an  inmate  of  the 
Hdp.  St  Antoine,  in  1856,  a  trace  of  sugar  was  found.  Acute 
pulmonary  symptoms  came  on  at  last,  with  purpura.  The  urine 
rapidly  diminished  in  quantity,  and  the  patient  sank.  The  au- 
topsy was  performed  by  Luys.  The  floor  of  the  fourth  ventri- 
cle was  more  vascular  than  natural;  large  vascular  trunks  map- 
ped the  surface;  yellow  spots  were  seen  scattered  over  the  upper 
part,  near  the  crura  cerebri.  Similar  patches  were  found  below 
the  points  of  origin  of  the  radicles  of  the  portio  mollis.  On 
section,  the  whole  gray  substance  was  found  unusually  vascular, 
and  of  a  rosy  hue.  Microscopic  examination  showed  that  these 
alterations  in  color  were  due  to  fatty  degeneration  of  all  the 
nerve-cells  of  the  corresponding  regions. 

A  case  which  may  be  classed  with  these  occurred  to  myself 
some  years  ago.  A  man  of  sixty-five  was  brought  into  the 
Manchester  Infirmary  in  an  apoplectic  fit.  He  died  after  lying 
for  six  hours  in  deep  coma.  During  this  period  he  flooded  the 
bed  with  urine.  After  death  a  large  quantity  of  urine  was  with- 
drawn from  the  bladder.  It  had  a  sp.  gravity  of  1010,  and  con- 
tained a  considerable  quantity  of  sugar.  A  voluminous  clot  was 
found  in  the  brain. 
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The  multiplied  researches  of  recent  years  on  the  occurrence 
of  sugar  or  glucose  in  the  urine,  necessitate  the  adoption  of 
some  classi^cation  of  cases  of  saccharine  urine. 

Cases  of  saccharine  urine  may  be  primarily  divided  into  two 
broad  classes  or  divisions. 

One  class  consists  of  instances  in  which  a  small  quantity  of 
sugar  appears  in  the  urine  for  very  short  periods,  without  rele- 
vant symptoms — the  circumstance  being  a  temporary  and  in- 
cidental consequence  of  some  physiological  or  pathological  ante- 
cedent which  has  little  or  no  affinity  to  diabetes,  as  clinically 
understood.  Belonging  to  this  class  are  examples  of  saccharine 
urine  after  the  administration  of  chloroform,  after  eating  an  ex- 
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cessive  quantity  of  saccharine  and  amylaceous  food,  and  after  a 
paroxysm  of  whooping-cough,  asthma,  or  epilepsy.  These  may 
be  designated  as  cases  of  incidental  glycosuria. 

In  the  other  class  of  cases  the  glycosuria  is  more  intense ;  it 
constitutes  a  permanent  symptom,  and  persists  for  considerable 
periods  of  time,  and  is  associated  with  a  serious  departure  from 
health.     To  this  class  alone  is  the  term  diabetes  at  all  applicable. 

This  second  class  again  is  divisible  into  two  groups.  In  the 
first,  the  glycosuria  is  persistent  and  intense,  and  the  flow  of 
urine  is  greatly  increased :  this  state  of  urine  is  associated  with 
thirst,  debility,  emaciation,  and  a  train  of  grave,  fatally-tending 
symptoms,  which  constitute  a  familiar,  easily  recognized  clini- 
cal unity.  This  is  the  classical  diabetes  of  authors,  and  to  this 
the  name  diabetes  was  limited,  before  our  more  refined  and 
ready  analyses  disclosed  the  presence  of  sugar  in  the  urine  in  a 
number  of  other  and  diflerent  states. 

The  second  gVoup  embraces  those  less  serious  types  in  which 
sugar  is  present  in  the  urine,  sometimes  abundantly,  sometimes 
scantily,  sometimes  persistently,  sometimes  intermittently;  al- 
ways with  a  weakly  condition  of  health,  but  without  thirst  or 
conspicuous  emaciation,  often  indeed  with  corpulence ;  without 
any,  or  only  slight,  increase  in  the  quantity  of  urine,  and  Avith- 
out  that  fixed  tendency  to  death  which  stamps  the  first  group- 
occurring  also  generally  in  advanced  years,  or  at  least  beyond 
the  time  of  early  manhood.  Some  of  these  milder  types  of  gly- 
cosuria will  be  separately  noticed  at  the  end  of  the  present 
chapter. 

BTI0L06T  OF   DIABETES   MBLLITUS. 

In  the  decade  1851-60,  4546  deaths  from  diabetes  were  regis- 
tered in  England  and  Wales,  being  an  annual  average  of  454. 
Of  the  total  number,  3032  were  males,  and  1514  females,  show- 
ing that  diabetes  is  twice  more  common  in  men  than  women. 
Up  to  the  age  of  puberty,  the  two  sexes  appear  to  be  equally 
liable  to  diabetes ;  but  from  that  period  on  to  old  age  the  lia- 
bility of  the  male  sex  maintains  an  increasing  ratio,  as  may  be 
seen  from  the  following  table : 
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Tablx  showing  the  numher  of  Deathsfrcm  Diabeiett  ai  different  periods  of 

life^  in  the  two  eexea,^ 


PmOD  OF  UFS. 

Under 

6 
yean. 

6—10 
yean. 

10-16 
yean. 

16—26 
yean 

26—86 
yean 

86-^ 

yean. 

46—66 

66—66 

yean 

66—76 
yean. 

864 

144 

76  yean 
and 

upw*ds. 

AD 

ma 

yean. 

Deaths  in  males, .    . 
Deaths  in  females,  . 

Total  males  and  fe- ) 
males,    .    .    .    ./ 

28 
28 

40 
42 

07 
78 

878 
290 

468 
282 

602 
261 
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247 

600 
101 

106 

61 

82 

176 

608 

760 

768 

707 

601 

606 

Ul 

4646 

Diabetes  prevails  cliiefly  among  young  and  middle-aged  adults. 
It  is  rare  under  five  years  of  age.  The  youngest  example  that 
has  come  under  my  notice  was  a  boy  of  three  years ;  but  in  the 
Registrar-Qeneral's  Reports  for  1851-60,  ten  deaths  from  diabetes 
under  the  age  of  one  year  are  registered,  and  as  many  as  thirty- 
two  under  the  age  of  three  years.  The  mortality  from  diabetes 
attains  its  maximum  between  the  ages  of  twenty-five  and  sixty- 
five  years,  and  maintains  itself  between  these  epochs  with  tol- 
erable uniformity.  In  extreme  old  age  deaths  from  diabetes 
are  more  rare,  not  only  absolutely,  but  as  compared  to  the  mor- 
tality from  all  causes. 

The  development  and  exercise  of  the  sexual  functions  appear 
to  have  a  marked  effect  in  increasing  the  liability  to  diabetes 
in  both  sexes  :  and  the  diminished  frequency  of  the  disease  in 
women  after  the  age  of  forty-five  (as  compared  with  men)  cor- 
responds with  the  earlier  decline  of  the  sexual  activity  in  the 
female  sex.  The  maximum  mortality  in  males  is  between  forty- 
five  and  fifty-five  years ;  in  females,  between  twenty-five  and 
thirty-five  years. 

Urban  and  manufacturing  districts  suffer  more  from  diabetes 
than  rural  districts.  If  we  take  London,  Lancashire,  and  the 
West  Riding  of  Yorkshire,  as  representing  the  former,  we  shall 
find  that  they  had  a  mortality  from  diabetes  of  2.6,  3.2,  and  4.1, 
respectively,  for  every  100,000  inhabitants,  in  the  year  1860; 
while  Wales  and  the  South  Midland  Counties,  which  are  mostly 
agricultural,  had,  in  the  same  year,  a  mortality  from  diabetes  of 
1.2  and  1.5,  respectively,  per  100,000  inhabitants.  The  diffeiv 
ence  does  not  depend  on  the  greater  general  mortality  in  urban 


I  Constructed  from  the  Registrar-General's  Reports,  for  1861-60,  for  England 
and  Wales.    Mean  population  for  the  decade,  19,000,000. 
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K>palation8.  For  if  we  take  the  proportion  of  deaths  from 
liabetes,  and  compare  them  with  the  deaths  from  all  causes,  we 
hall  find  that,  for  every  1000  deaths  from  all  causes,  there  were 
..1  deaths  from  diabetes  in  London,  1.4  in  Lancashire,  and  1.8 
Q  the  West  Riding :  whereas  in  Wales  the  proportion  was  only 
L6,  and  in  the  South  Midland  Counties  0.8. 

HeredHary  injbience  is  not  a  prominent  predisposing  cause  of 
liabetes.  There  are,  however,  a  number  of  instances  on  record 
Q  which  the  disease  has  run  in  families.  Seegen  mentions  a 
brother  and  sister  who  were  both  diabetic.  A  short  time  ago  I 
tad  under  my  care  an  uncle  and  niece  similarly  affected.  I  have 
klao  a  note  of  a  family  of  eight  children,  all  of  which  became 
liabetic,  though  the  parents  were  healthy.  Sir  H.  March*  refers 
o  a  femily  in  which  diabetes  could  be  traced  to  the  second  gen- 
eration, and  to  another  family  in  which  it  could  be  traced  through 
bur  generations.  Diabetic  patients  have  frequently  been  ob- 
erved  to  belong  to  families  in  which  phthisis  and  epilepsy  pre- 
•Biled.  One  of  my  patients  was  one  of  four  survivors  out  of  a 
amily  of  twenty-five ;  twenty  of  these  had  died,  after  reaching 
idnlt  age,  of  Ungering  complaints  with  great  emaciation,  pro- 
>ably  phthisis  or  diabetes. 

Exciting  Causes. — The  exciting  cause  of  diabetes  is  often  ob- 
icare.  Li  a  considerable  number  of  cases  the  disease  has  broken 
rat  soon  after  exposure  to  wet  and  cold;  in  others  after  copious 
liinking  of  cold  fluids  while  in  a  heated  state.  Cases  arising 
rom  cold  generally  present  a  train  of  neuralgic,  or  so-called 
*heumatic  symptoms,  before  the  breaking  out  of  the  thirst  and 
lioresis.  Excessive  use  of  saccharine  and  amylaceous  articles  of 
bod,  antecedent  acute  febrile  diseaseSj  abuse  of  alcoholic  drinks, 
lave  all  been  noted  as  probable  exciting  causes  of  diabetes. 

The  disease  is  sometimes  traced  to  a  violent  mental  emotion. 
[n  one  of  my  patients  it  followed  on  distress  of  mind  caused  by 
m  unjust  suspicion  of  theft ;  in  another  it  followed  the  burning 
lown  of  his  place  of  business ;  in  a  third  it  was  attributed  to 
uudety  attendant  on  a  chancery  suit.  Rayer  mentions  a  case  of 
liabetes  coming  on  after  a  violent  fit  of  anger,  and  Landouzy 
mother  afl;er  violent  grief.* 

1  Dublin  Qaarterly,  1854,  p.  17,  note. 

'  It  has  been  alleged  that  diabetes  may  follow  the  bites  of  rats  and  venomous 
lerpents.  An  examination  of  the  facts  on  which  this  allegation  is  based  shows 
it  to  be  without  probable  foundation. 
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Organic  diseases  of  the  brain  and  cord  have,  of  late  years,  been 
shown  to  be  occasionally  the  exciting  cause  of  diabetes.  These 
cases  are  of  special  interest  as  bearing  on  the  discoveries  of  Ber- 
nard, Bchiff,  and  Pavy,  on  the  artificial  production  of  glycosuria 
in  animals  by  cutting  or  puncturing  various  parts  of  the  nervonfl 
system.  Pavy  cites  the  following  examples :  A  late  alderman 
of  the  city  of  London  was  seized  with  cerebral  hemiple^a. 
"His  urine  was  tested  by  Dr.  Barlow  at  the  period  of  the  attack 
and  found  to  be  frcjb  from  sugar.  There  had  also  been  nothing 
from  the  symptoms  and  history  to  lead  to  the  suspicion  that 
sugar  would  be  found.  Shortly  afterwards,  however,  strongly 
marked  diabetes  set  in.  A  member  of  the  medical  profession, 
who  was  seen  by  Dr.  Gull,  was  seized  at  the  age  of  fifty-two 
with  an  apoplectic  fit,  from  which  he  recovered,  with  hemiplegia, 
however;  of  the  left  side  of  the  body  remaining  behind.  Five 
weeks  after  the  fit,  this  person,  who  had  never  previously  pre- 
sented any  symptoms  of  diabetes,  began  rapidly  to  emaciate, 
which  led  to  an  examination  of  the  urine  being  made.  A  highly 
saccharine  state  of  it  was  found  to  exist"     (P.  124.) 

E.  Fritz  has  collected  an  interesting  series  of  cases  of  diabetes 
associated  with  various  other  organic  diseases  of  the  brain  and 
cord  (cerebral  softening,  tumors  of  the  pia  mater,  general 
paralysis,  and  myelitis). 

Still  more  numerous  are  the  cases  in  which  diabetes  has  fol- 
lowed external  injuries  to  the  brain  and  other  parts.  Dr.  Qooldetf 
has  published  a  series  of  such  examples;  and  P.  Fischer  has 
increased  the  list  to  twenty-one  cases,  and  ably  analyzed  them. 
The  injuries  consisted  of  blows  and  falls  on  the  forehead,'vertex, 
and  occiput — sometimes  with  and  sometimes  without  fracture 
of  the  skull.  In  some  instances  there  was  temporary  loss  of 
consciousness,  in  others  not. 

In  addition  to  cases  of  violence  directly  affecting  the  brain,  a 
large  number  (twenty-two  cases)  are  cited  by  Fischer  of  blows 
on  the  face,  fractures  of  the  vertebrae,  blows  on  the  loins,  the 
thorax,  the  abdomen,  contusions  of  the  kidneys  and  liver,  vio- 
lent efforts,  Ac,  which  have  been  followed  by  diabetic  symptoms. 

Some  of  these  traumatic  cases  were  examples  of  confirmed 
diabetes  of  the  ordinary  type,  and  ran  a  fatal  course.     Others 

1  Lancet,  June  and  July,  1854,  and  Med.  Times,  Deo.  18M. 
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were  of  much  milder  type,  transitory  in  their  duration,  passing 
away  on  the  subsidence  of  the  cerebral  symptoms.  In  some  of 
them  the  diabetic  symptoms  commenced  at  the  time  of  the  acci- 
dent, or  shortly  after ;  in  others,  not  until  some  months  had 
elapsed  after  the  injury. 

In  a  certain  proportion  of  the  traumatic  cases  (eight  out  of 
forty-three  collected  by  Fischer)  the  urinary  disorder  consisted 
of  simple  polyuria. 

It  is  probable  that  in  all  the  traumatic  cases  the  injury  (how- 
ever different  its  seat)  implicated  some  part  of  the  sympathetic 
nervous  system,  either  within  the  cranium  or  spinal  cord,  or  in 
its  peripheral  distribution. 


SYMPTOMS. 

The  invasion  of  diabetes  is  generally  insidious.  The  disease 
ia  seldom  recognized  until  it  has  existed  some  weeks  or  months. 
The  initial  symptoms  (malaise  and  slight  emaciation)  pass  un- 
noticed, because  the  appetite  continues  good ;  but  the  patient's 
suspicions  are  at  length  aroused  by  the  increasing  frequency  of 
the  calls  to  make  water,  and  an  incommodious  thirst.  The 
disease  sometimes,  however,  attains  a  high  intensity  in  a  few 
weeks.  In  one  of  my  cases  as  much  as  fifteen  pints  of  urine  a 
day  were  secreted  in  the  third  week. 

As  the  disease  advances,  it  assumes  its  characteristic  features. 
The  thirst  becomes  insatiable,  the  appetite  excessive  or  vora- 
cious, the  skin  harsh,  dry,  and  scurfy ;  the  patient  emaciates ; 
the  countenance  wears  an  appearance  of  suffering,  and  the  fea- 
tures are  drawn ;  a  distressing  sinking  is  felt  at  the  pit  of  the  sto- 
mach ;  the  tongue  is  glazed  and  furrowed ;  a  scanty,  tenacious 
mucus  gathers  in  the  mouth,  which  is  parched  and  clammy;  the 
tirine  rises  to  eight,  twelve,  or  more  pints  in  the  twenty-four 
hours ;  this  urine  is  of  a  pale  straw  color ;  its  density  varies 
from  1085  to  1045  or  higher ;  and  it  contains  a  large  proportion 
of  sugar;  the  virile  powers  fail;  and  the  mental  faculties  lose 
their  wonted  vigor. 

If  the  malady  proceeds  unchecked,  these  symptoms  increase 
in  intensity.  The  emaciation  and  loss  of  strenirth  attain  an  ex- 
treme  degJe ;  pulmonary  symptoms  resembUng  Sose  of  pththisis 
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often  make  their  appearance,  and  advance  with  alarming  rapid- 
ity ;  or  colliquative  diarrhoea  sets  in ;  hective  fever  is  established ; 
the  urine  now  diminishes  in  quantity,  perhaps  loses  its  sugar 
and  becomes  albuminous;  the  legs  become  oddematous;  and  the 
unfortunate  sufferer  is  at  length  released,  often  very  suddenly, 
either  by  sheer  exhaustion,  or  he  is  carried  off  by  one  of  the 
numerous  complications  of  the  disease. 

Borne  of  these  symptoms  require  a  more  detailed  consideration. 

The  xtrine. — The  essential  features  of  the  urine  in  diabetes  are 
its  excessive  quantity  and  the  presence  of  sugar.  The  propo^ 
tion  of  the  latter  varies  from  8  to  12  per  cent  It  is  chemically 
identical  with  grape-sugar,  or  glucose.  The  quantity  excreted 
daily  ranges  from  15  to  25  ounces ;  but  it  may  amount  to  two 
pounds  or  more,  or  fall  to  an  ounce  or  less.  The  proportion  of 
sugar  is  always  increased  after  food,  and  diminished  after  fsisting. 
After  the  use  of  starchy  or  saccharine  substances,  the  increase 
is  much  greater  than  after  animal  food.  In  many  of  the  milder 
cases,  and  probably  in  the  earliest  stages  of  all,  the  urine  be- 
comes free  from  sugar  when  starch  and  sugar  are  entirely  with- 
drawn from  the  diet ;  but  in  confirmed  cases  the  urine  still 
continues  saccharine— though  in  greatly  diminished  intensity — 
when  the  diet  is  purely  animal,  and  even  when  no  food  at  all  is 
taken.  In  this  last  case  the  sources  of  the  sugar  are  necessarily 
the  tissues  of  the  body. 

The  density  of  diabetic  urine  usually  fluctuates  a  few  degrees 
above  or  below  1040 ;  it  may  rise  to  1055  or  1060,  or  sink  to  1015. 

Intercurrent  inflammatory  or  febrile  attacks  cause  the  sugar 
to  diminish,  or  even  to  temporarily  disappear.  Toward  the  ap- 
proach of  death  a  similar  diminution  is  observed. 

The  quantity  of  the  urine  oscillates  usually  between  8  and  16 
pints  daily ;  but  it  has  been  known  to  exceed  82  pints.  When 
the  diet  is  restricted  to  animal  food,  the  urine  is  generally  re- 
duced to  four  or  five  pints  a  day.  The  quantity  of  the  urine  is 
about  equal  to  the  liquids  imbibed.  The  opinions  formerly 
held,  that  the  urine  exceeded  the  ingested  liquids,  and  that  the 
body  absorbed  water  through  the  lungs  and  skin,  or  generated 
it  de  novo  from  the  elements  of  the  food  and  tissues,  are  quite 
unsupported  by  more  rigid  observations  of  recent  date. 

When  the  flow  is  considerable  the  urine  has  a  very  pale  straw 
tint,  and  a  peculiarly  bright  aspect.    It  speedily  becomes  opal- 
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escent  when  exposed  to  the  warm  air,  and  in  a  few  hours  fer- 
ments, with  abundant  disengagement  of  gas  and  production  of 
sporules  and  filaments  of  the  yeast  plant  These  latter  form  a 
white  flour-like  deposit  in  diabetic  urine  after  it  has  been  kept 
awhile. 

When  the  flow  does  not  exceed  four  or  five  pints,  the  color 
and  general  appearance  of  the  urine  are  natural. 

With  regard  to  the  ordinary  constituents  of  the  urine  no  par- 
ticular alteration  takes  place  in  their  rate  of  excretion  beyond 
a  diminution  of  their  proportion  to  the  water,  and  (generally) 
some  absolute  increase  of  their  quantity.  Very  contradictory 
Btatements  have  appeared  on  this  point ;  but  the  more  trust- 
worthy observations  appear  to  support  the  above  conclusion, 
especially  with  respect  to  urea.  Uric  acid  is  often  difficult  to 
detect,  owing  to  the  immense  proportion  of  water;  but  it  is  not 
really  absent,  as  has  been  alleged ;  and  when  the  volume  of  the 
urine  is  reduced  to  four  or  five  pints  a  day,  uric  acid  frequently 
forms  an  abundant  deposit  of  large  dark-red  crystals.  More 
rarely  I  have  observed  oxalate  of  lime ;  and  in  one  instance  a 
persistent  deposit  of  crystallized  phosphate  of  lime. 

The  presence  of  a  small  quantity  of  albumen,  and  even  of 
blood,  is  not  uncommon  in  advanced  cases,  and  constitutes  an 
untoward  sign.  In  a  gouty  old  gentleman,  who  was  passing  four 
pints  of  a  moderately  saccharine  urine  a  day,  I  detected  (in  ad- 
dition to  a  little  albumen)  transparent  fibrinous  casts  of  the  urin- 
iferous  tubes. 

TTursi  is  one  of  the  earliest  and  most  persistent  symptoms  of 
diabetes,  and  has  often  led  to  its  detection.  Diabetic  patients 
will  generally  drink  from  8  to  12  pints  a  day ;  but  sometimes 
they  imbibe  as  much  as  25  and  35  pints  a  day.  ^N'evertheless, 
this  enormous  potation  does  not  suffice  to  quench  the  intolerable 
thirst — ^nay,  it  seems  even  to  intensify  it.  A  perpetual  painful 
drynera  of  the  mouth  and  fauces  remains  in  spite  of  a  deluge  of 
water.  Patients  have  even  been  known  to  drink  their  own  urine 
to  allay  their  craving  for  fiuids. 

The  immediate  cause  of  the  thirst  is,  probably,  the  existence 
of  sugar  in  the  blood.  This  crystalline  substance,  like  any  other 
crystalloid,  creates  a  demand  for  water  to  eflfect  its  dissolution 
and  elimination  from  the  body.     On  the  other  hand  the  con- 

12 
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samption  of  large  quantities  of  water  seems  to  aggravate  the 
disease,  by  accelerating  the  disintegration  of  the  tissues. 

Inordinate  appetite  is  not  nearly  so  constant  a  symptom  as  ex- 
cessive thirst;  and  in  the  course  of  the  complaint  there  is  not 
uufrequently  complete  anorexia.  Toward  the  £Ettal  termination 
a  loathing  for  food  of  every  sort  often  prevails,  and  is  accompa- 
nied by  rapid  sinking  of  the  powers  of  life. 

Emaciation  is  generally  a  prominent  symptom ;  and  the  degree 
of  it  is  proportional  to  the  intensity  and  duration  of  the  disease. 
The  disappearance  of  fat  is  probably  not  without  direct  connec- 
tion with  the  unnatural  transformation  of  the  amyloid  substance 
of  the  liver  into  sugar;  as  it  seems  highly  prx)bable  that  the  nor- 
mal destination  of  this  is,  partly  at  least,  to  nourish  the  adipose 
tissues  of  tlie  body.  Emaciation  is,  however,  not  an  invariable 
concomitant  of  diabetes.  One  of  my  patients  weighed  over  15 
stone,  though  he  had  been  voiding  daily  12  pints  of  a  highly 
saccharine  urine  for  some  months.  One  of  Front's  diabetic  pa- 
tients weighed  23  stone !  This  obese  class  of  cases  are  markedly 
less  severe,  and  of  more  hopeful  prognosis  than  the  generality. 

The  emaciation  is  not  confined  to  the  fatty  tissues:  the  muscles 
become  atrophied,  and  even  the  heart  itself.  The  enormous  flow 
of  fluid  through  the  kidneys  explains  to  some  extent  the  exces- 
sive emaciation  of  diabetic  patients ;  for  it  has  been  shown  by 
Genth,  Becker,  and  Mosler,  that  simple  transudation  of  water 
through  the  body  increases  the  disintegration  of  the  tissues,  and 
induces  rapid  loss  of  weight,  unless  the  deficiency  be  made  up 
by  increased  supplies  of  food.  In  diabetes,  notwithstanding  the 
enormous  amount  of  aliments  ingested,  the  defective  state  of  the 
digestive  organs  prevents  the  possibility  of  suitable  compensa- 
tion by  increasing  the  supply  from  without.  In  agreement  with 
this  view,  it  is  found  that  when  tHe  flow  of  urine  in  diabetic  pa- 
tients is  brought  down  by  appropriate  treatment  to  three  or  four 
pints  a  day,  there  is  usually  no  further  loss  of  weight,  or  even 
the  patient  recovers  some  of  what  he  has  lost,  though  the  urine 
still  continue  saccharine. 

Dryness  of  the  skin  is  a  usual  and  very  unpleasant  symptom 
of  diabetes,  and  its  intensity  is  proportional  to  the  diuresis. 
Some  diabetic  patients,  however,  sweat  freely  throughout  their 
complaint;  others  only  begin  to  sweat  on  the  advent  of  hectic 
fever. 
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The  prevalence  of  boils  is  a  curioas  occasional  coincidence  of 

^sccharine  urine.    In  a  gentleman  recently  under  my  care,  suc- 

<^«6Bive  crops  of  boils  were  the  earliest  symptom  of  the  disease. 

Sometimes  they  constitute  veritable  furunculi,  and  as  many  as 

%iventy-two  have  been  counted  at  the  same  time  on  a  diabetic 

jMtient    They  may  even  be  the  immediate  cause  of  death. 

CJther  cutaneous  affections  are  sometimes  seen,  but  less  fre- 

<)aently  than  boils,  namely,  psoriasis  and  impetigo. 

An  erythematous  and  excoriated  condition  of  the  urethral 
orifice  (due  to  the  irritation  of  the  saccharine  urine)  is  occasion- 
ally a  source  of  great  discomfort ;  and  in  the  female,  heat  and 
itching  about  the  vulva  is  a  common  and  distressing  symptom. 
Dr.  Garrod  states  that  oedema  of  the  legs  is  a  constant  feature 
in  diabetes.  It  certainly  is  very  common;  and  the  flat  surfaces 
of  the  tibisD  can  nearly  always  be  made  to  pit  on  Arm  pressure, 
even  when  no  ftilness  exists  about  the  ankles.  I  am  satisfied, 
however,  that  this  pitting,  when  very  slight,  is  not  due  to  oedema, 
but  rather  to  the  soft  atonic  state  of  the  subcutaneous  tissues. 

Ascites  and  oedenia  of  the  arms  and  hands  occurred  in  one  of 
my  cases.  Ascites  is  also  mentioned  in  one  case  by  Fischer, 
where  the  disease  was  complicated  with  cataract. 

The  dryness  of  the  mouth  usually  corresponds  to  that  of  the 
general  surface.  The  tongue  is  commonly  red,  preternaturally 
clean,  cracked,  and  denuded  of  epithelium.  In  the  less  severe 
cases,  or  when  amelioration  has  been  brought  about  by  treat- 
ment, the  tongue  is  moist,  and  coated  with  a  thin  yellowish- 
white  fiir.  In  the  majority  of  diabetic  patients  the  teeth  are 
gradually  destroyed  by  caries;  and  the  gums  become  spongy, 
swollen,  loosened  firom  the  teeth,  and  liable  to  bleed.  The  de- 
struction of  the  teeth  is  attributed  by  Falck  to  the  excessive 
acidity  of  the  saliva,  due  to  the  generation  of  lactic  acid  from 
the  sugar  present  in  the  secretions  of  the  mouth.  Sometimes, 
however,  the  teeth  are  preserved  perfectly,  in  persons  who  have 
been  diabetic  for  many  years. 

The  digestive  organs  rarely  bear  the  unnatural  strain  put  upon 
them  by  the  excessive  feeding  of  diabetic  patients,  without  at 
length  resenting  the  ill-usage.  Epigastric  pains  and  a  sense  of 
nnking  at  the  scrobiculus  cordis,  flatulence,  and  occasional 
vomiting,  are  the  most  common  symptoms.  As  a  rule,  the 
bowels  are  constipated,  and  require  artificial  aid  to  promote 
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their  action.  The  fteces  are  generally  pale.  In  advanced  cases 
diarrhoea  not  unfrequently  occurs,  BometimeB  of  a  dysenteric 
character.  This  is  a  formidable  and  generally  speedily  £ELtaI 
complication. 

The  mental  state  suffers  a  marked  alteration  in  confirmed 
cases ;  but  the  degree  and  type  of  it  varies  a  good  deal.  The 
change  most  commonly  observed  is  a  heaviness  and  apathy,  a 
disinclination  to  mental  and  bodily  exertion,  sometimes  a  posi- 
tive drowsiness.  The  natural  firmness  of  the  character  ^ves 
place  to  a  deplorable  pusillanimity  and  a  want  of  moral  sense, 
which  are  foreign  to  the  individual  in  a  state  of  health.  Persons 
who  previously  had  been  above  every  equivocation  or  conceal- 
mient,  resort  to  petty  cunning  and  positive  untruthfulness  to 
deceive  their  medical  attendant  as  to  their  food  and  drink 
Nevertheless,  the  intelligence  itself  is  not  troubled,  and  con- 
tinues clear  to  the  end. 

The  sexual  functions  undergo  a  notable  declension  of  vigor  in 
advanced  cases ;  and  there  is  frequently  actual  impotence  from 
failure  of  the  power  of  erection.  This  defect^  however,  is  not 
a  permanent  one :  and  if  amelioration  take  place  the  virile 
powers  return  early.  Exceptions  to  this  rule  also  occur.  Dr. 
Prout  mentions  an  instance  of  a  confirmed  diabetic,  who  mar- 
ried and  had  two  children,  though  the  saccharine  condition  of 
the  urine  still  persisted. 

The  blood,  as  might  have  been  expected,  is  unnaturally  charged 
with  sugar  in  diabetes.  It  has  been  found  in  the  proportion  of 
from  0.3  to  0.5  per  cent.  From  the  blood,  sugar  finds  its  way 
into  all  the  tissues  and  fluids  of  the  body.  Sugar  has  been 
found  in  the  fwces,  the  sweat,  the  humors  of  the  eye,  the  tears, 
the  saliva,  and  the  gastric  juice. 

COURSE,   DURATION,   TERMINATION. 

Diabetes  is  an  essentially  chronic  disease ;  its  course  is  mea- 
sured by  months  and  years.  The  ordinary  duration  of  diabetes 
is  from  one  to  three  years.  Sometimes  the  disease  runs  a  rapid 
course  and  terminates  in  a  few  months  or  weeks.  The  most 
rapid  example  which  I  have  seen  was  a  child  of  three  years,  who 
died  in  three  weeks.  Becquerel  mentions  the  case  of  a  boy  of 
nine  years  who  died  in  six  days.    On  the  other  hand,  cases 
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Bometimes  run  on  for  six,  eight,  or  ten  years.  The  following 
table  shows  the  duration  of  diabetes  in  100  fittal  cases,  collected 
by  Griesinger : 


Under  8  months,    . 

Between  8  and  6  months, 

6  •*  12 

11 

1  "    2 

years, 

2  "    8 

8  "    4 

4  <«    5 

6  <<    6 

6  "     7 

7  "    8 

Undetermined,  . 

• 

1 

case. 

2 

cases 

18 

89 

20 

7 

2 

1 

2 

1 

12 

The  progress  of  diabetes  is  usually  equable  and  continuous ; 
but  cases  are  met  with,  not  very  unfrequently,  in  which  the 
symptoms  intermit — the  saccharine  state  of  the  urine  ceasing 
and  recurring  at  intervals.  Dr.  Bence  Jones^  has  published  an 
account  of  several  such  cases  in  old  persons;  and  I  have  en- 
countered three  similar  ones  in  my  own  practice.  These  will 
be  again  noticed  among  the  milder  types  of  the  disease.  Girard 
records  an  example  of  intermittent  diabetes  in  a  girl  of  eigh- 
teen,* 

If  diabetes  does  not  terminate  through  one  of  its  complica- 
tions, the  patient  becomes  gradually  drowsy,  and  finally  dies 
comatose — sometimes  with  the  occurrence  of  convulsions.  Not 
unfrequently  death  is  at  the  last  sudden.  One  of  my  patients 
fell  back  dead  while  eating  his  dinner. 

The  symptoms  sometimes  begin  suddenly,  and  not  insidiously. 
Not  unfrequently  too,  the  symptoms  are  much  more  violent  in 
the  first  few  months  than  at  a  later  period,  when  the  disease  has 
become  confirmed.  When  diabetes  has  already  existed  two  or 
three  years  the  thirst  and  voracity  rarely  maintain  their  primi- 
tive intensity.  This  change  from  a  more  acute  to  a  more  chronic 
state  must  not,  of  course,  be  mistaken  for  a  real  improvement. 
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The  complications  of  diabetes  assume  a  prominent  place  in 
its  history,  inasmuch  as  the  disease  only  exceptionally  proves 


>  Med.  Chir.  Trans.,  yol.  xxxvi. 


<  T7nion  Med.  1855. 
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fatal  solely  through  its  own  intensity.  More  frequently  an  inter- 
current disorder  supervenes,  which  carries  off  the  patient  The 
most  common  and  formidable  complication  is  pulmonary  tuber- 
cle, which  affects  nearly  one-half  of  the  cases  protracted  to  the 
third  year.  The  pulmonary  disease  runs  the  course  of  rapid 
phthisis.  A  low  and  fatal  type  of  inflammation  is  also  liable  to 
arise  in  the  lungs,  pleura,  or  peritoneum.  In  every  tissue  of 
the  body  there  exists  a  tendency  to  asthenic  inflammation,  apt 
to  run  on  to  abscess,  diffuse  suppuration,  sloughing,  phagedenic 
ulceration,  or  gangrene. 

The  occurrence  of  boils  and  carbuncles  in  diabetic  patients 
has  long  been  k:no>vn.  The  statement  of  Prout  that  sugar  ia 
always  present  in  the  urine  of  patients  suffering  from  boils,  i& 
certainly  incorrect.  Dr-  Goolden  mentions  the  case  of  a  medi- 
cal man,  long  diabetic,  who  had  an  enormous  anthrax  on  the 
nucha,  \frhich  compromised  his  life.  He  recovered,  however, 
from  the  anthrax,  and  with  its  disappearance  the  sugar  departed 
from  the  urine.  P.  Frank  cites  an  almost  similar  case.  Phil- 
lipeaux  and  Vulpian  (Gaz.  Hebd.  Dec.  6, 1861)  relate  an  ex- 
ample of  anthrax  in  a  hemiplegic  patient  who  was  not  previously 
diabetic.  During  the  suppuration  of  the  anthrax  the  urine  be- 
came strongly  saccharine ;  but  ceased  to  be  so  when  the  anthrax 
cicatrized. 

Gangrene  of  the  lower  extremities,  resembling  gangrasna 
senilis,  has  been  several  times  observed  in  diabetes.  Sir  H. 
Marsh^  mentions  the  case  of  a  lady,  about  seventy  years  of  age, 
suffering  from  diabetes  of  long  standing,  who  was  carried  off 
suddenly  with  gangrene  of  the  foot  and  leg.  On  examination 
an  obstruction  was  found  in  the  iliac  artery.  Dr.  CoUes  (quoted 
by  Marsh)  had  seen  two  similar  cases  of  obstructed  arteries,  and 
fatal  gangrene  in  diabetes.  In  1845,  Carmichael  presented  to 
the  Pathological  Society  of  Dublin  two  cases  of  senile  gangrene 
of  the  lower  limbs  in  diabetic  patients.'  Marchal  de  Calvi  has 
drawn  attention  to  the  same  subject  more  recently,  and  pub- 
lished four  new  cases.  Additional  cases  have  also  been  brought 
forward  by  Hodgkin,  Landouzy,  Champouillon,  Billiard,*  and 
others. 

•  Dublin  Quarterly,  1864.  «  Med.  Gaz.  1846,  d.  110. 

•  See  Charcot,  Gaz.  Hebd.  Aug.  1861 ;  and  Dr.  Hodgkin,  Assoc.  Med.  Journ. 
1854.  The  whole  subject  is  treated  exhaustively  by  Marchal  de  Calvi  in  hit  re- 
cent work,  cited  at  the  head  of  this  chapter. 
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Defects  of  sight  in  connection  with  diabetes  have  of  late  years 
attracted  a  good  deal  of  attention.  They  consist  either  in  an 
enfeeblement  of  vision  (amblyopia),  or  cataract. 

Amblyopia  occurs,  according  to  Bouchardat,  in  about  a  fifth 
of  the  cases  of  diabetes.  Generally  speaking,  it  is  slight  in  de- 
gree and  temporary,  or  recurrent.  In  one  of  Griesinger's  pa- 
tients the  amblyopia  ceased  when  a  flesh  diet  was  used,  but  it 
was  succeeded,  shortly  after,  by  cataract.  Permanent  ambly- 
opia is  less  frequent;  it  occurs  only  in  advanced  cases,  and  is  a 
sign  of  approaching  fatal  termination.  The  dimness  of  sight 
steadily  increases,  and  at  length  ends  in  total  blindness.  It 
seems  to  be  owing  to  atrophy  of  the  retina.* 

Diabetic  cataract  was  first  noticed  in  this  country  by  Mr. 
France,  and  Lfecorch^  has  given  an  excellent  risumi  of  what 
was  known  on  the  subject  up  to  1861.  It  occurs  generally  in 
inveterate  cases  of  long  standing.  It  is  an  unfavorable  sign ; 
and  death  follows  its  appearance  usually  in  a  few  months ;  but 
sometimes  patients  with  diabetic  cataract  survive  for  years. 
The  frequency  of  cataract  in  diabetes,  has  been  estimated  very 
diflTerently  by  different  authors.  Griesinger  observed  cataract  in 
three  out  of  his  own  seven  cases.  V.  Graefe  estimates  the  propor- 
tion as  one  in  five  ;  Bouchardat  as  one  in  thirty-eight.  Garrod 
had  not  encountered  cataract  in  any  of  the  large  number  of  cases 
of  diabetes  which  he  had  seen.  Out  of  forty-five  cases  which  I 
have  treated,  only  one  had  cataract.  Of  225  cases  collected  by 
Griesinger,  cataract  occurred  in  twenty. 

Diabetic  cataract  comes  on,  sometimes  without  previous  de- 
fect of  vision,  sometimes  after  one  or  more  attacks  of  tempo- 
rary amblyopia;  sometimes  it  complicates  permanent  ambly- 
opia. It  generally  arises  after  the  diabetic  state  has  lasted 
eighteen  months  or  two  years ;  but  it  has  been  known  to  appear 
in  six  months.  Its  appearance  may  coincide  with  aggravation, 
amelioration  or  stationary  condition  of  the  proper  diabetic  symp- 
toms. Its  course  is  rapid;  the  two  eyes  may  become  completely 
cataractous  in  a  few  days ;  sometimes  it  is  developed  more  slowly. 
It  begins  in  one  eye — ^generally  the  right — but  soon  involves  the 
two.  In  the  case  which  I  observed,  a  woman,  twenty-four  years 
of  age,  had  been  diabetic  for  two  years  and  a  half.     Three 

I  For  fiirther  infonnation  on  this  subject  I  must  refer  to  L^corch^'s  articles, 
<«  De  Pamblyopie  diab^tiqae."    Oaz.  Hebdom.,  Nov.  1S61. 


184  DIABETES    MELLITU8. 

Tnonths  previously  the  left  eye  became  saddenly  cataraetoos :  in 
less  than  a  week  the  opacity  had  reached  its  majdmum.  The 
right  eye  was  still  clear  and  vision  perfect 

Cataract  in  diabetes  is  nearly  always  of  the  soft  kind ;  but 
examples  of  hard  diabetic  cataracts  have  been  met  with  by  V. 
Graefe,  Guersant,  and  Sir  W.  Wilde. 

It  has  been  conceived  by  Weir  Mitchell*  and  Dr.  Richardson' 
that  diabetic  cataract  is  produced  by  physical  imbibition  into  the 
lens  of  the  saccharine  matter  of  the  aqueous  humor  of  the  eye. 
This  opinion  is  based  on  the  temporary  opacity  produced  in  the 
crystalline  lens  of  the  frog,  when  the  animal  is  immersed  in  a 
saccharine  solution,  or  when  a  similar  solution  is  injected  into 
the  cellular  tissue.  It  is  very  doubtful  however  whether  the  two 
conditions  are  really  pathologically  analogous.  L&corchfe  £Eiiled 
to  produce  opacity  in  the  lens  of  rabbits  by  injecting  syrup  into 
the  eye.  Artificial  cataract  in  the  frog  speedily  disappears  when 
the  animal  is  removed  from  the  saccharine  solution:  but  diabetic 
cataract  is  permanent,  and  does  not  disappear  when  ameliora- 
tion of  the  symptoms  takes  place.  How,  on  the  imbibition 
theory,  can  the  cases  be  explained,  in  which  (as  in  the  instance 
which  occurred  to  myself)  one  lens  has  been  completely  opaque 
for  months  while  its  fellow  still  remains  perfectly  transparent? 
How  also  should  its  occurrence  be  (as  a  rule)  so  long  delayed, 
and  arise  so  suddenly,  without  any  corresponding  increase  in  the 
quantity  of  sugar  in  the  urine  ?  It  seems  more  probable  that 
diabetic  cataract  is  one  of  the  many  degenerations  of  a  low  in- 
flammatory type  so  common  in  confirmed  diabetes. 

Hepp  failed  to  find  sugar  in  a  cataractous  lens  removed  from 
a  diabetic  patient.  Fischer  obtained  a  similarly  negative  result 
in  another  case.  But  Stoeber  found  sugar  in  a  lens  examined  by 
him.* 

Operations  for  diabetic  cataract  generally  fail,  from  uncon- 
trollable suppuration  of  the  eyeball.  Sometimes,  however,  the 
operation  succeeds;  and  if  the  primary  complaint  be  stationary 
and  quite  uncomplicated,  operation  may  be  recommended  as  a 
possible  solace  to  the  remainder  of  life. 

1  American  Joiirn.  of  Med.  Sc,  Jan.,  1860. 

■  Brown-Sequard's  Journ.  de  Physiologie,  July,  1860. 

•  Annates  d'Oculistiques,  xlviii,  p.  192. 
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Although  diabetes  is  a  frequently  fatal  disorder,  necrology  has 
hitherto  thrown  little  light  on  its  seat  and  nature. 

The  more  palpable  anatomical  changes  which  have  been 
found,  are  manifestly  not  due  to  the  disease  itself,  but  to  some 
of  its  numerous  complications.  Physiological  data  would  lead 
us  to  look  for  the  primary  seat  of  diabetes  in  the  liver,  or  in 
some  part  of  the  sympathetic  nervous  system  connected  with 
the  liver.  This  is  an  extensive  and  difficult  field  for  investiga- 
tion ;  hence  probably  the  slender  results  hitherto  obtained  from 
its  exploration. 

The  liver  has  certainly  not  yet  given  up  its  secret,  if  it  have 
any.  The  accounts  of  its  appearance,  after  death  from  diabetes, 
are  contradictory.  Its  size  is  usually  normal ;  sometimes  it  is  a 
little  enlarged,  sometimes  a  little  atrophied.  In  some  cases  it  is 
congested,  in  others  the  reverse.  Occfesionally  it  contains  a 
.good  deal  of  sugar — more  frequently  none,  at  all.  Dr.  Wilks 
believes  that  the  diabetic  liver  presents  differences  to  the  eye 
which  enable  it  to  be  distinguished  from  others :  it  is  firm,  tough, 
homogeneous  or  uniform  in  appearance  and  dark  in  color.^  But 
other  descriptions  are  quite  at  variance  with  this.  Greisinger 
found  the  liver  granular  and  easily  torn  in  one  case ;  in  four 
others  the  livers  were  perfectly  normal. 

Microscopical  investigations  have  been  equally  unsatisfactory. 
Fbrster  and  Griesinger  found  the  liver-cells  natural.     Beale*  and 
Frerichs*  remarked  a  diminution  or  absence  of  fat.     Pavy  found 
the  fat  undiminished..    Stockvis  found  the  fat  undiminished,  but  ^ 
an  unusual  proliferation  of  the  hepatic  cells. 

Of  the  bile.  Dr.  Pavy  remarks,  that  in  nearly  all  the  cases  in 
which  he  has  specially  examined  it,  it  has  presented  a  striking 
appearance,  resembling  a  rhubarb  mixture,  and  depositing  a 
copious  sediment  consisting  of  columnar  epithelium,  and  yellow, 
amorphous,  granular-looking  matter. 

Prout  says  that  he  frequently  observed  a  gorged  condition  of 
the  veins  terminating  in  the  portal  system. 

The  floor  of  the  fourth  ventricle  has  been  examined  in  several 

1  Pavy  on  Diabetes,  p.  117.  *  Med.  Chir.  Rev.  1853,  p.  226. 

'  Cited  by  Griesinger,  loc.  cit.,  p.  84. 


186  DIABBTBB    MBLLITU8. 

receot  instances.  Sometimes  it  has  been  found  quite  natural;  in 
other  cases  it  was  found  the  seat  of  serious  patholo^cal  changes. 
In  1860,  Luys  brought  before  the  Socifetfe  de  Biologie  an  example 
in  which  this  spot  was  softened,  highly  vascular  and  of  an  un- 
natural brown  color.  The  nerve-cells  were  found  degenerated 
and  full  of  yellowish  granules.*  Monneret  followed  up  this 
observation  with  another  in  which  similar  changes  were  encoun- 
tered in  an  earlier  stage.'  Tardieu  records  a  case  of  diabetes  in 
which  there  existed  slight  paralysis  of  the  left  side  for  three 
months :  the  diabetes  persisted  until  death  two  years  afterwards 
from  phthisis :  the  medulla  oblongata  was  found  congested  and 
of  a  dark  gray  color.*  Dr.  Richardson  relates  a  case  of  diabetes 
in  which  convulsions  and  symptoms  of  meningitis  occurred 
during  life :  after  death  an  ossific  growth  was  found  pressing 
upon  the  pons  Varolii,  and  an  abscess  in  the  posterior  cerebral 
lobes.* 

It  is  clear  that  these  observations  are  an  insufficient  basis  for 
any  theory  of  diabetes. 

Of  the  secondary'  lesions  or  complications,  those  found  in  the 
lungs  are  the  most  common.  Out  of  sixty-four  autopsies  col- 
lated by  Griesinger,  tubercle  was  found  in  the  lungs  in  thirty-one, 
or  nearly  one-half.  Pavy  and  Wilks  believe  that  the  pulmonary 
mischief  is  not  always  genuine  phthisis,  even  when  it  runs  a 
closely  similar  course,  but  consists  in  a  chronic  inflammation 
leading  to  the  breaking  down  of  the  lung  tissue  and  the  forma- 
tion of  cavities. 

Pneumonic  consolidation   and  gangrene  of  the  lungs  have 
^  likewise  been  not  unf requently  found.     Sometimes  (not  always) 
gangrene  of  the  lungs  in  diabetes  is  not  accompanied  by  the 
characteristic  foetor  of  that  complaint. 

In  long-standing  cases,  the  kidneys  are  not  unfrequently  found 
seriously  altered.  Out  of  Griesinger's  sixty-four  autopsies  renal 
alterations  were  found  in  thirty-two.  In  seventeen  instances 
there  was  degeneration  resembling  some  forms  of  Bright's 
disease,  mostly  with  fatty  degeneration  of  the  renal  epithelium. 
Granular  atrophy  of  the  kidneys  was  never  found;  but  cysts, 
cicatricial  spots,  adhesions  of  the  tunica  propria,  and  pyelitis.  In 
five  cases  the  kidneys  were  markedly  hypersemic,  and  in  seven 

1  Bulletin  dc  la  Soc.  do  Biol.,  1S60.  *  Gaz.  d.  H6p.,  Jan.  11, 1S62. 

*  Med.  Times  and  Gaz.,  Feb.,  1S62.  <  Xb.,  March  and  May,  1862. 
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considerably  hypertrophied.  Prout  states  that  the  kidneys  of 
persons  dying  of  diabetes  assume  frequently  a  peculiar  deep 
orange  tint  on  exposure  to  the  air.    ' 

The  stomach  is  commonly  found  distended,  and  the  mucous 
membrane  thickened  and  softened. 


PHYSIOLOGICAL  AND  THEORETICAL  CONSIDERATIONS   RELATING 

TO   DIABETES. 

Much  light  has  recently  been  thrown  on  the  pathology  of  diabetes 
by  the  observations  of  Bernard  and  others  on  the  presence  of  an 
amyloid  substance  in  the  liver,  and  the  possibility  of  inducing  gly- 
cosuria in  animals  by  artificial  means.  A  risumi  of  the  present 
state  of  these  qnestions  is  absolutely  necessary  to  the  comprehen- 
sion of  any  theoretical  views  of  diabetes. 

Bernard  discovered  the  fundamental  fact,  that  the  liver  of  all 
healthy  animals  contains  a  large  quantity  of  a  substance  resembling 
starch  or  dextrine.  When  the  liver  of  an  animal  newly  killed  is 
abandoned  to  itself  in  a  warm  place,  it  speedily  becomes  charged 
with  sugar  by  the  conversion  of  a  portion  of  this  substance  into 

flucose;  and  when  the  sugar  so  produced  is  washed  completely  out 
y  a  stream  of  water,  the  organ  abandoned  to  itself,  as  oefore,  be- 
comes, again  in  twenty-four  hours,  abundantly  charged  with  sugar. 
This  conversion  goes  on  until  all  the  amyloid  substance  is  changed 
into  sugar.  The  transformation  here  witnessed  takes  place  by  the 
action.of  a  peculiar  ferment  which  circulates  in  the  blood. 

I  have  obtained  the  amyloid  substance  of  the  liver  (which  has  re- 
ceived the  various  names  of  animal  or  hepatic  dextrine  (or  starch), 
htg^tine  and  zooamylum)  in  the  greatest  purity  and  with  the  greatest 
ease  from  the  liver  of  the  oyster.  The  lari^e  faWn-colored  mass, 
which  constitutes  the  delicacy  of  this  mollusk,  should  be  cut  out, 
and. plunged  for  a  few  minutes  into  boiling  water.  The  hardened 
mass  is  then  pounded  in  a  mortar,  mixed  with  a  small  quantity  of 
water,  and  boiled  so  as  to  form  a  decoction.  This  is  subsequently 
filtered  and  poured  into  five  times  its  bulk  of  strong  alcohol  or  gla- 
cial acetic  acid.  An  abundant  precipitation  of  snow-white  flakes  is 
produced.  This  is  the  amyloid  substance.  It  is  collected  on  a  fil- 
ter, washed  with  alcohol  and  dried. 

When  pure,  hepatic  dextrine  is  a  white,  tasteless,  inodorous  body. 
It  dissolves  freely  in  water,  forming  an  opalescent  solution  like 
skimmed  milk.  It  contains  no  nitrogen;  its  formula  is  0^11^,0,,. 
With  iodine  it  behaves  like  vegetable  dextrine,  yielding  a  deep  wine- 
red  coloration.  It  does  not  reduce  the  salts  of  copper  nor  ferment 
with  yeast;  but  (like  starch  and  dextrine)  it  is  speedily  converted 
into  glucose  by  the  contact  of  warm  saliva,  pancreatic  juice,  or  dia- 
stase. It  is  similarly  converted  by  the  contact  of  fresh  blood,  which 
has  no  effect  on  starch  and  dextrine.  This  last  property  is  its  pecu- 
liar charaoteristic. 

Schiff  has  satisfied  himself,  by  a  most  ingenious  set  of  experiments. 
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that  he  had  detected  the  exact  sitnation  and  physical  condition  of 
the  arayloid  sabstance  in  the  liver.  He  found  it,  not  infiltrated  or 
dissolved  in  the  hepatic  tissue,  but  collected  into  separate  vesicles 
or  granules  precisely  as  occurs  with  starch  in  the  vegetable  king- 
dom. In  the  frog,  he  found  under  a  magnifying  power  of  600  dia- 
meters, that  the  liver-cells,  in  addition  to  one  or  two  round  nuclei 
and  twelve  or  twenty  fat  globules,  contained  an  immense  number 
of  minute  pale  vesicles  varying  in  size  from  f^f^j^  to  y A^  of  a  line. 
Within  these  vesicles  the  amyloid  substance  is  accumulated.  The 
outer  membrane  (as  in  the  vegetable  starch-granule)  contains  nitro- 
gen. NasHc^  has  subsequently  detected  similar  amyloid  vesicles  in 
the  liver-eells  of  warm-blooded  animals.  They  differ  from  most  of 
their  vegetable  homologues  in  not  possessing  concentric  markings, 
and  in  not  yielding  a  blue  coloration  with  iodine.  I  have  endea- 
vored to  verify  these  observations  in  the  liver  of  the  frog  and  the 
oyster,  but  without  success. 

Animal  dextrine  is  always  present  in  the  livers  of  all  the  healthy 
animals  hitherto  examined,  whether  living  on  vegetable  or  animal 
food,  or  fasting.  But  under  a  variety  of  diseased  and  unnatural 
conditions  it  quickly  disappears.  The  circumstances  preceding 
death  from  disease,  are  such,  that  the  liver  scarcely  ever  contains  a 
trace  of  amyloid  substance  when  examined  post  mortem. 
'  The  peculiar  ferment  of  the  liver-dextrine  exists  in  the  blood,  but 
has  not  yet  been  isolated.  It  is  not  liable  to  disappear  under  those 
conditions  of  disease  which  cause  the  hepatic  dextrine  to  vanish  so 
quickly.  Nevertheless  it  is  sometimes  absent.  Schiff  made  the 
curious  discovery  that  this  ferment  totally  disappears  from  frogs 
during  the  second  half  of  the  winter  and  the  early  spring  montl^. 
This  occurs  as  a  regular  event  in  the  annual  changes  which  these 
batrachians  undergo.  During  this  interval  the  liver  is  as  full  as 
usual  of  amyloid  substance,  but  no  spontaneous  production  of  sugar 
occurs  when  the  organ  is  abandoned  to  itself  in  a  warm  place,  and 
artificial  glycosuria  cannot  be  engendered  in  such  animals.  When, 
however,  the  blood  of  another  animal,  which  is  not  in  this  peculiar 
condition,  is  injected  into  the  bodies  of  winter  frogs  or  applied  to 
their  livers,  the  usual  production  of  sugar  takes  place  rapidly.  This 
absence  of  a  ferment  has  not  been  noted,  as  a  regular  occurrence, 
in  any  warm-blooded  animals ;  but  Dr.  Pavy  states  that  he  once  en- 
countered a  healthy  rabbit  in  this  condition. 

Great  divergence  of  opinion  prevails  as  to  the  destiny  of  the  liver- 
dextrine  during  healthy  life.  Most  physiologists  as  yet  adhere  to 
the  view  of  Bernard,  and  believe  that  a  continual  conversion  of  this 
substance  into  sugar  is  going  on  in  the  liver,  and  that  a  quantity  of 
sugar  is  being  constantly  poured  into  the  hepatic  veins  and  carried 
off  into  the  circulation.  Dr.  Pavy,  on  the  other  hand,  contendsthat 
there  is  no  conversion  of  hepatic  dextrine  into  sugar  during  healthy 
life,  nor  any  continual  stream  of  sugar  flowing  into  the  circulation ; 
and  that  when  such  conversion  does  take  place  it  is  an  abnormal  or 
diseased  occurrence,  or  due  to  post  mortem  changes. 

In  cold-blooded  animals  the  view  of  Pavy  is  unquestionably  the 

*  Archiv  des  Vereins  fUr  gemeinschaftl.  Arbeiten,  IV,  I,  p.  97. 


PHTSIOLOGICAL    C0N8IDBRATI0NS.  189 

correct  one.  I  have  repeatedly  tested  the  point  in  frogs  and  oysters, 
and  Lave  never  succeeded  in  detecting  a  trace  of  sugar  in  the  liver, 
if  the  organ  was  examined  before  the  possibility  of  Any  post  mortem 
changes.  In  the  case  of  the  oyster  the  experiment  is  a  very  easy 
one.  A  fresh  oyster  is  cut  in  half  with  a  pair  of  scissors,  in  such  a 
way  that  one-half  shall  drop  into  a  capsule  of  boiling  water :  the 
other  half  is  laid  aside  in  a  warm  place.  The  latter  very  speedily 
becomes  abundantly  saccharine ;  but  in  the  former  the  ferment  has 
been  rendered  inert  by  the  heat,  and  not  a  particle  of  su^ar  can  be 
detected  in  it,  even  after  being  long  kept  in  a  warm  place.  The 
conditions  in  the  oyster's  liver  are  precisely  similar  (as  far  as  is 
known)  to  those  in  the  liver  of  a  warm-blooded  animal.  An  abun- 
dance of  amyloid  matter  and  the  ferment  coexist  side  by  side  in  the 
organ,  and  yet  no  reaction  takes  place  between  them,  and  no  sugar  is 
produced,  so  long  as  the  healthy  state  is  maintained. 

A  similar  experiment  is  more  difficult  in  warm-blooded  animals, 
because  it  is  impossible  to  proceed  with  the  same  celerity ;  yet  in 
Dr.  Pavy's  hands  the  results  obtained  were  fully  confirmatory  of  his 
doctrine.  Bernard's  glycogenic  theory  rests  chiefly  on  the  fact  that 
in  newly-killed  animals  the  blood  of  the  hepatic  veins  has  been  found 
sensibly  richer  in  sugar  than  that  of  the  body  generally.  Pavy  at- 
tributes this  result  to  rapid  changes  which  take  place  during  the 
performance  of  the  experiment.  He  has  varied  the  proceeding  in 
such  a  manner  as  to  avoid  these  disturbances.  He  catbetcrized  the 
right  heart  by  introducing  a  tube  along  the  jugular  vein.  In  this 
way,  if  the  animal  remain  quiescent,  the  blood  of  the  hepatic  veins 
was  obtained  in  its  normal  state.  Hepatic  blood  so  obtained,  was 
found  to  contain  only  those  minute  traces  of  sugar  which  exist  in 
every  part  of  the  circulation. 

Dr.  Kobert  McConnell,^  in  an  admirable  series  of  researches,  has 
repeated  and  varied  the  experiments  of  Pavy,  and  obtained  results 
which  do  not  seem  to  admit  a  possibility  of  doubt,  that  amyloid  sub- 
stance is  not  converted  into  sugar  in  the  liver  during  healthy  life. 
In  his  recent  memoir  on  the  functions  of  the  liver,'  McConnell  brings 
forward  some  facts  and  considerations  of  great  weight  in  support  of 
his  view,  that  the  real  destiny  of  the  liver-dextrine  is  to  unite  with 
nitrogen  (set  free  by  the  disassimilation  of  fibrin  and  a  portion  of 
the  albnmen  of  the  portal  blood)  so  as  to  constitute  a  new  protein 
compound  resembling  casein,  which  is  being  constantly  poured  into 
the  circulation  through  the  hepatic  veins. 

Br.  Pavy  appears  to  insist  too  absolutely  on  the  absence  of  any 
unimpeachable  evidence  of  the  disappearance  of  su^ar  introduced 
into  the  blood,  except  by  its  removal  through  the  kidney's.  It  has 
been  fully  made  out  that  sugar  and  dextrine  may  be  injected  con- 
tinuoasly  into  the  blood  in  certain  small  quantities — that  is,  so  much 

>  See  Proceedings  of  the  Boyal  Irish  Academy,  Feb.  18,  1860.  The  only  ex- 
periments unfkvorable  to  Pavy 'a  view,  as  yet  published,  are  those  of  Harley 
(Proceedings  of  the  Royal  Society,  vol.  x,  p.  289].  These  are  evidently  not  of 
suiBcient  weight  to  be  placed  in  competition  witn  the  laborious  and  numerous 
experiments  of  Pavy  ana  McGonnell. 

"  Observations  on  the  Functions  of  the  Liver,  by  R.  McGonnell,  M.D.  Dublin 
and  Xiondony  1866. 
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that  the  percentage  of  them  in  the  blood  shall  never  rise  beyond  0^ 
or  0.3 — without  producing  saccharine  urine.^  What  becomes  of 
sugar  so  introduced  is  doubtful.  It  may  not  be  oxidized,  as  has 
usually  been  believed,  into  carbonic  acid  and  water ;  perhaps  it  is 
transformed  into  amyloid  substance  and  lodged  in  the  liver.  That 
it  disappears,  somehow,  without  escaping  with  the  urine,  cannot  ad- 
mit of  doubt.  Some  experiments  of  Schiff  appear  to  bear  decisively 
on  this  point.  He  induced  artificial  diabetes  m  froffs  by  punctaring 
the  spinal  cord;  he  then  ligatured  portions  of  the  liver,  so  that  the 
discharge  of  sugar  into  the  circulation  was  diminished  in  proportion 
to  the  size  of  the  piece  of  liver  included  in  the  ligature.     When  a 

f>iece  equal  to  about  a  fifth  part  of  the  organ  was  included  in  the 
igature,  sugar  was  still  poured  into  the  circulation,  but  not  in  suffi- 
cient quantity  to  produce  glycosuria. 

Artificial  glycosuria  and  diabetes.  We  are  led  to  believe  then,  on 
the  evidence  above  adduced,  that  although  the  amyloid  matter  and 
its  ferment  must  be  in  close  proximity  in  the  hepatic  tissue,  they  do 
not  come  into  actual  contact  and  react  upon  each  other  during 
healthy  life;  but  they  may  be  brought  into  conjunction  under  a 
variety  of  unnatural  conditions  induced  by  disease  or  injury:  and 
physiologists  are  able  to  bring  about  these  abnormal  conditions  at 
will,  and  cause  sugar  to  appear  in  the  urine. 

Artificial  glycosuria  may  be  produced  in  various  ways,  namely, 
by  cutting  or  puncturing  diverse  parts  of  the  nervous  centres  and 
certain  organic  nerves ;  by  impeding  respiration ;  putting  animals 
under  the  influence  of  anaesthetics  and  tetanizing  substances ;  in- 
jecting acid  substances  into  the  portal  veins;  and  thrusting  needles 
into  the  liver. 

Most,  if  not  all,  of  these  injuries,  dififerent  as  thev  appear,  act 
finally  in  the  same  manner,  and  cause  dilatation  of  the  hepatic  blood- 
vessels, and  consequent  hyporsemia  of  the  organ.  This  dilatation 
may  (conceivably)  bo  brought  about  in  two  ways :  either  by  an  in- 
creased action  of  the  longitudinal  muscular  fibres  (dilating  muscles) 
of  the  small  vessels' — this  would  be  an  active  congestion^-or,  by  a 
paralysis  of  the  circular  fibres,  whereby  the  vessels  would  give  way 
and  expand  before  the  propulsive  action  of  the  heart. 

The  contractile  tissue  of  the  hepatic  vessels,  like  that  of  the  vas- 
cular system  generally,  is  under  the  control  of  a  distinct  nerve-ar- 
rangement, with  a  local  centre  in  its  neighborhood  (probably  the 
ca^liac  ganglion)  and  upward  prolongations  by  the  sympathetic  and 
the  spinal  cord  into  the  cerebral  centres.  The  separate  threads  of 
this  communication  are,  in  the  lower  parts  of  their  course,  placed 
widely  apart ;  but  they  approach  in  the  spinal  cord,  and  in  the  floor 
of  the  fourth  ventricle  are  collected  into  a  close  bundle  before  their 
final  dispersion  into  the  cerebral  hemispheres. 

An  irritation  applied  to  any  part  of  this  nervous  communication 
may  cause  temporary  glycosuria ;  and  in  the  floor  of  the  fourth 
ventricle,  even  tne  puncture  of  a  needle,  if  it  be  made  exactly  at  the 
right  spot  (midway  between  the  origins  of  the  auditory  nerves),  is 
sufficient.     The  difficulty  of  exactly  hitting  this  spot  renders  the 

I  Schiff,  1.  c.  p.  184.  >  See  Schiff,  loc.  cit  p.  92. 
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operation  somewhat  uncertain,  except  on  condition  of  injuring  the 
surrounding  parts  extensively;  ana  Schiff  found  it  preferable  to 
pass  in  a  needle  and  destroy  the  whole  thickness  of  the  cord  at  the 
point  of  origin  of  the  brachial  nerves.  This  operation  never  fails  to 
produce  temporary  glycosuria.  In  warm-blooded  animals  the  urine 
continues  saccharine  for  a  few  hours;  in  frogs  about  four  days. 
Schiff  gives  good  reasons  to  consider  that  glycosuria  so  produced  is 
caused  by  an  active  congestion  of  the  liver. 

The  permanent  diabetes,  with  which  practitioners  are  familiar  in 
the  human  subject,  appears,  on  the  contrary,  to  be  paralytic  in  its 
nature,  and  to  be  due  to  a  passive  congestion  of  the  liver  from  loss 
of  contractility  in  the  circular  fibres  of  the  hepatic  vessels.  Schiff 
succeeded  in  inducing  in  rats,  a  permanent  diabetes  which  may  be 
looked  on  as  the  true  counterpart  of  the  spontaneous  disease  in  man. 
This  was  accomplished  by  operating  on  the  spinal  cord  at  a  lower 

{)oint.  He  passed  a  strong  needle  into  the  spinal  cord  (with  the 
east  possible  injury  to  the  surrounding  parts)  and  destroyed  it, 
opposite  the  second  dorsal  vertebra.  Eats  operated  on  in  this  way, 
Kved,  provided  their  temperature  was  artificially  sustained,  for  seven- 
teen and  even  twenty  days,  and  continued  diabetic  to  the  end.  Bab- 
bits sometimes  outlived  this  operation  nine  days  and  continued  dia- 
betic to  the  last  day.  Animals  higher  in  the  scale  than  rodents  do 
not  survive  this  operation. 

Temporary  glycosuria  has  also  been  induced  by  impeding  respira- 
tion (Pavy) ;  by  poisoning  with  strychnia  and  woorah ;  by  thrusting 
needles  into  the  fiver  (Schiff);  by  chloroform  and  ether  inhalations 
in  warm-blooded  animals ;  in  frogs,  by  tying  the  afferent  veins  of 
the  kidneys  so  as  to  increase  the  flow  of  blood  through  the  liver 
(Schiff);  by  injecting  acids  into  the  veins. 

It  should  also  be  mentioned  that  the  introduction  of  large  quanti- 
ties of  sugar  and  starch  by  the  digestive  organs  occasions  glyco- 
suria,— showing  that  the  assimilating  power  of  the  liver  over  these 
aliments  is  not  unlimited.  Inuline  (which  replaces  starch  in  the 
compositse)  induces  slight  glycosuria,  even  when  partaken  of  in 
comparatively  small  quantity  (Schiff). 

Bearing  these  physiological  data  in  mind,  we  shall  not  find  any 
difficulty  in  explaining  the  circumstances  under  which  temporary 
glycosuria  occurs  in  the  human  subject  in  connection  with  various 
injuries  and  diseases;  and  we  obtain  some  dim  insight  into  the  true 
pathology  of  clinical  diabetes. 

It  must  be  remembered,  in  searching  for  sugar  in  the  urine  of 
persons  who  present  the  alleged  conditions  of  glycosuria,  that  the 
search  will  be  in  vain  if  there  be  great  disturbance  of  the  general 
system,  and  especially  if  there  be  fever :  for  the  amyloid  substance 
speedily  disappears  from  the  liver  under  these  circumstances,  and 
consequently  no  sugar  can  appear  in  the  urine,  however  perfectly 
all  the  other  conditions  for  its  occurrence  exist.  This  is  doubtless 
the  reason  of  the  many  contradictory  results  of  bedside  observa- 
tions on  the  occurrence  of  saccharine  urine.  I  have  repeatedly  ex- 
amined the  urine  of  patients  with  obstruction  in  the  chest  (em- 
physema, &c.)  in  whom  there  existed  great  hyperaemia  of  the  liver, 
without  finding  sugar :  but  it  nearly  always  happens  in  such  cases 
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that  the  general  well-being  of  the  patient  is  deeply  affected,  or,  that 
there  is  positive  pyrexia.  We  ought  to  find  saccharine  urine  most 
constantly,  after  paroxysms  of  whooping  cough  and  spasmodic 
asthma,  in  the  early  stages  of  tetanus,  after  chloroform-inhalation 
by  healthy  persons,  soon  after  injuries  involving  the  nervous  centres 
or  the  liver,  and  in  apoplectic  seizures. 

Although  we  appear  to  be  approaching  an  exact  knowledge  of  the 
pathogenetic  elements  of  glycosuria,  it  is  yet  manifestly  impossible, 
in  the  present  state  of  science,  to  frame  a  comprehensive  and  clear 
theory  of  diabetes.  It  would  seem  highly  probable  that  diabetes 
consists  proximately  in  some  disturbance  of  the  destiny  and  func- 
tion of  the  amyloid  substance  of  the  liver.  But  this  disturbance 
may  bo  duo  originally  to  disease  far  away  from  the  liver  itself,  in 
some  part  of  the  sympathetic  chain  which  controls  this  function. 
Occasionally,  as  in  traumatic  cases,  it  is  possible  to  place  the  finger 
on  the  primary  lesion ;  but  in  the  immense  majority  of  cases  we  are 
left  in  a  sea  of  conjecture.  Further  researches,  conducted  in  the 
light  of  past  and  future  physiological  discoveries,  can  alone  reduce 
these  conjectures  to  order  and  certainty. 


DIAGNOSIS  AND  PROQNOSIS. 

The  diagnosis  of  diabetes  is  generally  a  very  simple  matter, 
when  attention  is  once  directed  to  the  urine — ^the  existence  of 
sugar  in  the  urine,  and  diuresis,  being  the  only  points  to  be  as- 
certained. The  means  of  detecting  sugar  and  of  estimating  its 
quantity  Lave  already  been  fully  considered.     (See  p.  137.) 

Care  must  be  taken,  however,  not  to  conclude  too  rashly  that 
tills  formidable  disease  exists,  from  the  mere  finding  of  a  little 
sugar  in  the  urine.  It  has  just  been  shown  that  the  urine  be- 
comes temporarily  saccharine  under  certain  conditions  quite 
apart  from  genuine  diabetes.  Before  the  existence  of  diabetes 
can  be  deduced,  it  must  be  ascertained  that  there  is  a  considera- 
ble quantity,  and  not  a  mere  trace,  of  sugar  in  the  arine ;  se- 
condly, and  especially,  that  its  appearance  is  not  temporary,  but 
persistent ;  and  thirdly,  that  there  is  a  less  or  greater  increase  in 
the  volume  of  the  urine. 

A  more  recondite  diagnosis  than  this,  is  at  present  rarely 
possible :  but  it  is  to  be  hoped,  that  the  time  is  not  very  fiur 
distant,  when  we  shall  be  able  to  indicate  the  seat  of  the  initial 
lesion  in  each  case,  and  to  refer  it  to  a  cephalic,  spinal,  sympa- 
thetic, hepatic,  or  other  category,  as  the  symptoms  or  previous 
history  may  point  out. 

Prognosis. — The  general  prognosis  is  highly  un&Yorable :  the 
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large  majority  of  the  eases  terminate  fatally.  A  not  inconsid- 
erable number,  however,  recover  completely ;  and  many  more 
attain  to  a  state  of  conditiorfal  amelioration — that  is,  an  ameli- 
oration which  is  conditional  on  the  observance  of  a  certain  diet 
and  regimen. 

The  special  prognosis  depends  on  a  variety  of  circumstances, 
of  which  the  following  are  the  more  important.  The  younger 
the  patient,  the  less  hope  of  ultimate  recovery.  All  the  cases 
under  twenty,  which  I  have  seen,  have  eventually  succumbed. 
In  persons  advanced  in  years,  the  appearance  and  persistence  of 
sugar  in  the  urine  is  a  far  less  serious  affair :  it  may  continue 
for  many  years  in  oscillating  quantity  with  fair  preservation  of 
health.  It  is  a  curious  circumstance  that  diabetes  in  corpulent 
persons  is  very  markedly  less  formidable  than  in  those  of  spare 
habit  Saccharine  urine  without  diuresis  is  £ar  less  serious  than 
when  the  urine  is  abundant  Cceteris  paribus^  the  longer  the  dis- 
ease has  existed,  the  more  unfavorable  the  prognosis;  cceteris 
paribus^  also,  the  greater  the  general  severity  of  the  symptoms, 
the  less  is  the  hope  of  amendment  The  ascertained  cause  of 
the  disease  also  affects  the  prognosis.  Cases  which  can  be 
traced  to  mental  anxiety  and  traumatic  lesions  appear  to  be 
somewhat  more  hopeful  than  those  for  which  no  tangible  cause 
can  be  assigned. 

The  presence  of  albumen  in  the  urine,  of  thoracic  or  intestinal 
complications,  are  fatal  signs.  The  existence  of  permanent  am- 
blyopia, or  cataract,  is  a  very  unfavorable  indication.  Such 
eases  generally  terminate  fatally  within  six  or  twelve  months, 
and,  so  far  as  is  now  known,  always  eventually :  that  is,  they 
are  essentially  incurable  cases,  though  some  of  them  survive 
many  years. 

The  results  of  treatment  furnish  important  data  for  estimating 
the  gravity  of  the  prognosis.  A  very  favorable  circumstance  is 
the  disappearance  of  sugar  from  the  urine  when  saccharine  and 
starchy  matters  are  withdrawn  from  the  diet.  Even  great  dimi- 
nution without  total  disappearance  of  sugar  is  a  hopeful  sign. 
On  the  other  hand,  the  persistence  of  sugar  in  quantity  on  a 
purely  animal  diet  is  a  sign  that  the  disease  is  confirmed  and  far 
advanced.  A  moist,  perspirable  skin,  a  fair  appetite,  a  stationary 
condition,  are  all  favorable  signs. 

It  must  be  remembered  that  when,  by  treatment,  the  disease 

13 


194  DIABETKS    MELLITUS. 

has  been  brought  apparently  to  a  Btand-still,  a  diabetic  patient 
still  holds  his  life  by  a  very  frail  tenure.  To  uae  the  expression 
of  Dr.  Prouty  persons  with  confirmed  diabetes,  though  appa- 
rently in  good  health,  exist  as  it  were  on  the  brink  of  a  precipice. 
A  little  undue  exposure  to  wet  or  cold,  an  unusual  bodily  exer- 
tion— ^trifles  to  the  healthy — may  excite  inflammatory  complica- 
tions which  prove  rapidly  fataL 

TREATMENT. 

The  seat  and  nature  of  the  primary  lesion  is,  as  we  have  seen, 
nearly  always  concealed ;  and  we  know  almost  nothing  of  what 
may  be  called  a  radical  treatment  of  diabetes.  But  the  more 
prominent  symptoms — thirst,  inordinate  appetite,  emaciation, 
and  the  copious  diuresis,  are  unquestionably  dependent,  in  great 
part,  on  the  accumulation  of  sugar  in  the  blood,  and  the  impe- 
rious necessity  for  its  removal.  A  clear  indication  for  treatment, 
therefore,  is  to  diminish  this  accumulation.  In  our  ignorance  of 
any  direct  means  of  checking  the  formation  of  sugar  in  the 
body,  we  resort  to  the  indirect  method  of  withdrawing  sugar 
and  amylaceous  substances  (which  are  easily  converted  into 
sugar  in  the  primce  vice)  from  the  dietary.  We  endeavor  further 
to  combat  any  existing  disorders  of  the  skin,  stomach,  bowels, 
and  other  internal  organs,  and  to  allaj^  certain  troublesome  symp- 
toms which  arise  in  the  course  of  the  disease.  By  means  of  a 
regulated  diet,  clothing,  and  habits  of  life,  invaluable  help  can 
be  rendered  to  diabetic  patients :  sometimes  so  as  to  open  the 
way  to  perfect  recovery :  often,  nay  generally,  so  as  to  relieve 
suffering  and  prolong  life. 

Diet — The  plan  to  be  pursued  is  to  withdraw  as  completely 
as  possible,  but  not  too  suddenly,  all  saccharine  and  amylaceous 
articles — the  chief  of  which  are  bread  and  potatoes — ^from  the 
diet,  and  to  replace  them  by  appropriate  substitutes  from  the 
vegetable  kingdom,  and  by  animal  food. 

It  is  well  known  that  human  life  can  be  sustained  in  perfect 
vigor  on  a  purely  animal  diet.  The  inhabitants  of  the  Arctic  regions 
subsist  exclusively  on  the  flesh  and  blubber  of  seals,  fish,  and 
such  produce  of  the  chase  as  the  climate  affords.  The  fur-hunters 
of  British  America  exist  for  many  successive  months,  leading  a 
life  of  great  muscular  activity,  on  a  flesh  diet  alone.    But  in  oar 
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more  settled  communities  the  use  of  bread  and  potatoes  is  almost 
a  second  nature,  and  deprivation  of  them  is,  to  the  great  majority 
of  individuals,  an  almost  unendurable  hardship.  To  obviate  this 
difficulty  several  substitutes  for  bread  have  been  contrived,  which 
are  of  very  great  value  in  the  management  of  diabetes. 

In  the  choice  of  substances  from  the  animal  kingdom,  the 
only  doubtftil  or  forbidden  articles  are  milk,  honey,  and  liver. 
Butcher's  meat,  cheese,  butter,  fat,  and  oil,  poultry,  game,  eggs, 
fish,  may  be  used  freely  in  any  form.  Broths,  soups,  and  jellies 
(prepared  without  meal  or  sugar)  are  also  permissible  ad  libitum. 
Milky  which  contains  considerable  proportions  of  a  saccharine 
substance,  should,  as  far  as  possible,  be  replaced  by  cream. 
Milk,  however,  is  much  less  deleterious  to  diabetic  patients  than 
might  have  been  supposed.  In  a  girl  with  confirmed  diabetes  I 
made  the  following  trial  of  the  eftect  of  milk.  For  four  weeks 
she  was  fed  on  animal  flesh  and  bran  cakes;  during  the  succeed- 
ing four  weeks,  three  pints  of  milk  daily  were  added  to  this 
diet;  and  for  three  weeks  subsequently,  the  milk  was  with- 
drawn. The  annexed  table  shows  the  exact  results  of  the  treiat- 
ment. 


Arerag*  daily 
qaantily  of 
arine. 

Average    qaan- 
tity  of  sugar 
daily  excreted. 

Increase  of 
weight. 

Meat  diet,  and  bran  cakes;  for  four  ) 
weeks,          ) 

55  oz. 

897  grains. 

5  lbs. 

Meat  diet,  bran  cakes,  and  three ) 
pints  of  miUc ;  for  four  weeks,   . ) 

49  oz. 

1260  grains. 

5  lbs. 

Meat  diet,  gluten  bread,  and  cab- ) 
bage ;  for  three  weeks, .    .    .    .  ) 

41  oz. 

1020  grains. 

7  lbs. 

• 

The  patient  continued  to  gain  weight  and  to  improve  in  her 
general  condition  under  the  use  of  milk,  although  the  density 
of  the  urine  and  the  excretion  of  sugar  somewhat  increased.  A 
limited  supply  of  milk  may,  therefore,  be  allowed. 

Liver,  as  found  in  the  butchers'  shops,  contains  a  considerable 
quantity  of  sugar ;  it  also  contains  amyloid  substance,  which  is 
changed  into  sugar  by  the  saliva  and  pancreatic  juice.    Liver 


196  DIABBTXS    MELLITUS. 

is,  therefore,  to  be  avoided  by  diabetic  patients.  The  edible 
moUusks — oyBters,  cockles,  mussels,  Ac. — are  also  improper,  on 
account  of  the  large  quantity  of  amyloid  substance  contained  in 
their  enormous  livers.  For  the  same  reason,  the  ^^  pudding"  of 
crabs  and  lobsters  is  objectionable. 

Tlie  prohibited  articles  among  vegetables  are  much  more 
numerous  and  important,  and  the  substitutes  less  perfect  and 
more  difficult  to  find. 

The  oldest  substitute  for  bread  is  the  "bran  cake."  The 
husk  or  bran  of  wheat  consists  of  lignin  and  an  albuminoid 
substance,  and  is  quite  devoid  of  starch.  When  this  is  washed 
and  ground  it  may  be  made  up  into  a  rude  imitation  of  bread 
with  butter  and  eggs,  and  constitutes  a  valuable  addition  to  the 
diet  of  a  diabetic  patient.* 

Another  important  substitute  is  Bouchardat's  "gluten  bread." 
This  is  prepared  by  washing  out  the  starch  from  wheaten  flour, 
and  working  up  tlie  remaining  gluten  into  loaves  and  cakes. 
This  bread  is  manufactured  on  a  large  scale  in  France,  with  the 
aid  of  powerful  machinery  for  inflating  the  dough  with  coni- 

1  Tho  best  formula  for  bran  cakes  is  the  following,  supplied  bj  Dr.  Camplin : 
•'  Formula  for  Bran  Caket*. — Take  a  sufficient  quantity  (say  a  quart)  of  wb(*at 
bran,  boil  it  in  two  succeftsive  waters  for  a  quarter  of  an  hour,  each  time  strain- 
ing it  through  a  sieve,  then  wash  it  well  with  cold  water  (on  the  sieve)  until  the 
w^ater  runs  off  perfei'tly  clear ;  squeeze  the  bran  in  a  cloth  as  dry  as  you  can,  then 
spread  it  thinlv  on  a  dish,  and  place  it  in  a  slow  oven;  if  put  in  at  night  let  it 
remain  until  t&e  morning,  when,  if  perfectly  dry  and  crisp,  it  will  be  fit  for 
grinding.  The  bran  thus  prepared  must  be  ground  in  a  iino  mill,  and  sifted 
through  a  wire  sieve  of  such  fineness  as  to  require  the  use  of  a  brush  to  pass  it 
thnjugh  :  tlint  which  remains  in  the  sieve  must  be  ground  again  until  it  becomes 
quite  soft  and  fine.  Take  of  this  bran  powder  3  oz  (some  patients  use  4oz.); 
the  other  ingredients  are  as  follows:  three  new-laid  eggs,  IJ  oz.  (or  2  oz.  if  de- 
sired) of  butter,  and  about  half  a  pint  of  milk ;  mix  the  eggs  with  a  little  of  the 
milk,  and  warm  the  butter  with  the  other  portion  ;  then  stir  the  whole  well  to- 
gether, adding  a  little  nutmeg  and  ginger,  or  any  other  agreeable  spice.  Bake  in 
small  tins  (pattipans),  which  must  be  well  buttered,  in  a  rather  quick  oven  for 
about  half  an  hour.  The  cakes,  when  baked,  should  be  a  little^  thicker  than  t 
captain's  biscuit ;  they  may  be  eaien  with  meat  or  cheese  for  breakfast,  dinner, 
and  supper;  at  tea  they  require  rather  a  free  allowance  of  butter,  or  may  be 
eaten  with  curd,  or  any  of  the  soft  cheeses. 

*'lt  is  important  that  the  above  directions  as  to  trashing  and  drying  the  bran 
should  be  exactly  followed,  in  order  that  it  may  be  ft-eed  from  starch,  and  ren- 
dered more  friable.  Mr.  White,  of  Holborn,  who  made  my  miU,  and  was  sub- 
sequently employed  by  others,  attempted  to  grind  the  bran  for  them,  and  failed, 
from  not  wasning  and  drying  the  bran,  which,  in  its  common  state,  is  soft,  and 
not  easily  reducible  to  fine  powder.  In  some  seasons  of  the  year,  or  if  the  cake 
has  not  been  well  prepared,  it  changes  more  rapidly  than  is  convenient.  This 
may  be  prevented  by  placing  the  ^ake  before  the  fire  for  five  or  ten  minutes 
every  day." — ("Camplin  on  Diabetes." — Appendix.)  These  cakes  may  be  had 
from  Blatchley,  862  Oxford  Street,  London.  The  mills  for  grinding  the  bran 
are  made  by  Qallop,  119  Cheapside. 
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pressed  air,  or  carbonic  acid  gas.  It  forms  a  light  and  elegant, 
and  by  no  means  unpalatable  bread.  Gluten  is  also  ground 
down  into  a  meal,  and  may  be  used  for  thickening  broths  and 
making  puddings.^  These  preparations  are  not  quite  free  from 
starch;  all  the  samples  examined  by  me  showed  an  intense  blue 
coloration  with  iodine. 

Dr.  Pavy  has  recently  introduced  rusks  and  biscuits  prepared 
from  the  starchless  meal  of  the  sweet  almond.*  These  are  more 
expensive  than  the  foregoing,  but  I  have  found  that  patients 
relished  them  as  a  change. 

None  of  these  substitutes  are  as  palatable  as  ordinary  bread ; 
but  they  are  of  great  service,  and  may  be  used  one  after  the 
other,  as  the  patient's  inclination  may  direct.  When  none  of 
these  can  be  had,  or  when  the  patient  refuses  all  three,  as  is 
sometimes  the  case,  recourse  may  be  had  to  "torrefied  bread." 
Thin  slices  of  ordinary  bread  are  toasted  before  the  fire  until 
they  are  deeply  and  thoroughly  browned — almost  blackened. 
The  starch  and  gluten  are  in  great  part  destroyed  by  the  heat, 
but  the  hungering  diabetic  relishes  greatly  the  charred  remnants 
when  well-buttered  and  eaten  with  other  articles. 

Rice,  tapioca,  sago,  semola,  maccaroni,  and  vermicelli,  all 
contain  great  abundance  of  starch,  and  are  therefore  inadmissi- 
ble. Apples,  pears,  gooseberries,  currants,  plums,  oranges,  and 
all  sweet  fruits,  are  likewise  pernicious  from  the  quantity  of 
sugar  which  they  contain. 

In  place  of  potatoes,  turnips,  carrots,  parsnips,  beans,  and  peas 
— all  of  which  contain  starch  or  sugar — substitutes  may  be  found 
in  green  vegetables — cabbage,  endive,  spinach,  broccoli,  Brus- 
sels sprouts,  lettuce,  spring  onions,  water-cress,  mustard  and 
garden  cress,  and  celery. 

There  does  not  seem  to  be  any  real  advantage  in  forcibly  cur- 
tailingy  beyond  a  moderate  degree,  the  fluids  taken  by  diabetic 
patients.  The  volume  of  the  urine  and  the  separation  of  sugar 
may  be  .temporarily  reduced  by  this  means,  but  the  general  dis- 
tress increases,  owing  to  tlie  more  intense  impregnation  of  the 
blood  with  sugar.    Prout  recommends  that  all  fluids  be  given 

1  Gluten  bread  and  other  elutcn  preparations  made  after  Bouchardat's  for- 
mnla,  are  suppUed  by  Van  Abbott  A  Co.,  Howford  Buildings,  Fenchiircb  Street, 
London.  Tnej  may  alto  be  had  of  Jewsbury  &  Brown,  jiarket  Street,  Man- 
cheater. 

*  Almond  main  and  bircuita  are  supplied  by  Hill,  Bishopsgate  Street,  London. 
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in  a  tepid  state,  as  they  thus  allay  the  craving  for  liquids  more 
effectually  than  when  taken  cold. 

In  the  way  of  beverages,  tea  and  coffee  (without  sugar)  may 
be  used.  Pure  glycerine  (Price's)  may  be  fireely  employed  as  a 
sweetener  instead  of  sugar.  Chocolate  made  with  gluten  meal 
and  soda  water  mav  also  be  used.  The  free  use  of  wine  and 
spirits,  which  is  especially  recommended  by  Bouchardat  as  a 
part  of  the  diabetic  regimen,  is  of  more  than  doubtful  propriety. 
Exact  obser\'atious  do  not  support  Bouchardat's  views,  which 
are  based  on  theoretical  grounds.  Qriesinger  found  that  the 
use  of  red  wine,  to  the  extent  of  a  bottle  and  a  half  or  two  bot^ 
ties  per  day,  strengthened  with  two  ounces  of  rectified  spirit, 
increased  considerably  both  the  quantity  of  urine  and  the  excre- 
tion of  sugar.  In  a  second  observation  by  the  same  author,  the 
use  of  alcoholic  drinks  caused,  in  addition  to  the  above  effects, 
a  copious  diaphoresis  of  saccharine  sweat.  The  observations  of 
Garrod,  Camplin,  Rosenstein,  Siemssen,  and  Heller,  are  also 
unfavorable  to  the  free  use  of  beer,  wine,  and  spirits.  They 
should  therefore  be  used  sparingly.  The  best  are  those  which 
are  most  free  from  sugar,  namely,  dry  sherry,  claret,  bitter  ale, 
brandy,  and  whiskey.  Those  to  be  avoided  are  port,  sweet  and 
effervescent  wines,  sweet  ales,  porter,  rum,  and  gin. 

The  use  of  acid  drinks,  and  especially  dilute  phosphoric  acid, 
has  been  highly  spoken  of  in  some  quarters.  Griesinger  reports 
unfavorably  of  their  oftects.  He  pushed  dilute  phosphoric  acid 
to  the  extent  of  an  ounce  daily.  At  first,  and  under  the  smaller 
doses,  the  patient  seemed  to  do  very  well;  but  after  ten  days, 
and  with  the  full  quantity,  the  volume  of  the  urine  and  the  pro- 
portion  of  sugar  slightly  increased,  and  the  general  state  of  the 
patient  grew  worse.  I  have  frequently  employed  bitartrate  of 
potash  water  for  the  purpose  of  allaying  thirst,  with  good  effect 

The  patient  should  be  clad  from  head  to  foot  in  flannel,  in 
order  to  encourage  the  action  of  the  skin,  and  defend  the  patient 
from  the  chilly  sensations  so  common  in  this  complaint.  A 
warm  bath  once  or  twice  a  week  is  also  very  grateful  to  the  pa^ 
tieut,  and  abates  the  harsh,  arid  condition  of  the  skin. 

The  results  obtained  from  the  dietetic  treatment  differ  a  good 
deal,  according  to  the  intensity  of  the  disease  and  the  length  of 
time  it  has  existed.  The  following  records  illustrate  the  varying 
degrees  of  amendment  which  may  be  anticipated  in  confirmed 
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cases.  In  the  first  two  eases  the  patients  were  permanently 
cured.  The  third  and  fourth  cases  were  inveterate,  and,  strictly 
speakingy  incurable;  in  these  the  quantity  of  the  urine  was 
restored  (temporarily  at  least)  almost  to  its  natural  limits,  and 
the  patients  gained  flesh  and  strength  in  a  very  remarkable  de- 
gree ;  sugar,  however,  still  persisted  in  the  urine,  and  any  devi- 
ation from  the  prescribed  regimen  was  sufficient  to  reawaken 
the  diabetic  symptoms  in  fiill  intensity.  In  the  fifth  case,  not 
much  more  than  a  temporory  arrest  of  the  downward  course  was 
attained,  and  this  was  speedily  followed  by  a  resumption  of  the 
untoward  march  to  a  fatal  termination. 

Case  I. — C.  R.,  «et.  39,  of  a  corpulent  habit,  came  under  my  care 
in  Oct.,  1861.  The  urine  amounted  to  eight  pints  a  day ;  specific 
gravity,  1040 ;  it  contained  a  large  quantity  of  sugar.  He  had  lost 
much  weight,  but  was  still  in  full  flesh.  The  ordinary  symptoms 
of  diabetes  were  present  in  moderate  intensity.  C.  K.  had  been 
dyspeptic  for  about  fourteen  years,  though  his  habits  had  been,  in 
every  respect,  temperate.  He  underwent  the  operation  of  lithotomy 
when  a  child.  For  the  last  two  years  he  had  perceived  that  he 
gradually  lost  flesh,  had  an  unusual  thirst,  and  frequent  desire  to 
pass  water.  During  this  period,  he  had  to  get  up  three  or  four  times 
each  night  to  empty  the  bladder.  Latterly  the  ankles  had  begun  to 
swell.  Most  of  the  teeth  were  carious,  and  the  gums  loose  and 
spongy.  For  two  months  the  patient  was  treated  as  an  out-patient 
of  the  Boyal  Infirmary,  and  enjoined  to  avoid  saccharine  and  amy- 
laceoQS  articles  of  food.  It  was  found  that  the  treatment  was  car- 
ried out  venr  inefiiciently;  he  was  therefore  admitted  as  an  in-patient 
on  Dec.  4, 1861. 

For  a  week,  he  was  abandoned  to  the  ordinary  mixed  diet  of  the 
hospital.  During  this  week  he  voided  daily  on  an  average  160  ounces 
of  urine :  specific  gravity,  1036 — 1040 ;  mean  daily  excretion  of  sugar, 
5680  grains.  He  was  then  put  on  a  diet  of  animal  substances,  with 
cabbage  and  bran  cakes.  In  the  week  succeeding  the  change  of  diet, 
the  mean  daily  discharge  of  urine  fell  to  60  ounces:  specific  gravity, 
1022—1026.  The  sugar  fell  on  the  third  day  to  134  grains,  on  the 
fourth  to  116  grains,  and  at  the  end  of  the  week  to  48  grains.  In 
the  second  week  the  urine  fell  to  its  natural  volume  and  density,  and 
the  sugar  was  reduced  to  a  mere  trace.  This  trace  persisted  for  six 
weeks,  when  it  suddenl}-  disappeared.  The  patient  gained  weight  at 
the  rate  of  three  pounds  a  weeK.  He  was  then  made  an  out-patient, 
and  directed  to  continue  the  restricted  diet. 

A  trace  of  sugar  appeared  and  disappeared,  from  time  to  time,  for 
several  months,  but  ceased  altogether  in  about  eight  months.  He 
gradually  resumed  the  moderate  use  of  ordinanr  bread,  and  came  to 
show  himself  at  intervals.  I  saw  him  last  in  February,  1866.  The 
urine  was  found  perfectly  tree  from  sugar,  and  the  general  health  and 
embonpoint  were  completely  restored. 
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C'a8E  II. — T.  H.,  a  verj*  stout,  florid-complexioDed  man,  34  years 
of  ago,  who  wcii^hed,  when  in  health,  over  sixteen  stone,  came  under 
my  care  Sept.  19, 1864.  lie  stated  that  in  the  previous  July,  when 
the  weather  was  very  sultry,  he  perspired  very  freely,  and  drank 
larcre  quantities  of  cold,  effervescing  beverages. 

From  this  period,  a  violent  thirst  and  frequent  desire  to  void  large 
quantities  of  urine  tormented  him.  lie  lost  weight  to  the  extent  of 
about  40  lb. ;  he  was  voraciously  hungry,  and  his  strength  gradually 
declined. 

When  first  seen  by  me,  the  daily  discharge  of  urine  amounted  to 
eight  pints:  specific  gravitv,  1048;  sugar,  7640  grains  per  day.  The 
general  symptoms  were  mild.  The  tongue  and  skin  were  moist,  the 
teeth  sound,  the  gums  only  slightly  spongy.  He  complained  of  in- 
cessant thirst,  inordinate  appetite,  pain  in  the  back,  and  feebleness. 

He  was  put  on  a  restricted  diet  on  Sept.  22,  and  pbserved  the  direc- 
tions given  to  him  w*ith  the  most  praiseworthy  strictness.  He  was 
allowed  bran  cakes,  butter,  fresh  meat,  eggs,  cabbage,  tea  and  coffee 
sweetened  with  glycerine,  ad  libitum.  He  was  cut  off  fVom  potatoes 
at  once,  and,  after  two  days,  likewise  from  ordinary  bread,  and  lim- 
ited entirely  to  the  articles  above  enumerated.  A  warm  bath  was 
administered  every  evening,  and  a  pill  containing  half  a  grain  of 
opium  and  one  grain  of  sulphate  of  iron  was  given  three  times  a  day. 

On  the  third  day  great  improvement  had  taken  place.  The  urine 
was  reduced  to  60  ounces:  specific  gravity,  1028;  sugar,  210  grains. 

For  two  days  the  patient's  condition  remained  in  every  respect 
stationary,  but  on  Sept.  28th  he  did- not  feel  so  well.  The  urine  had 
fallen  to  20  ounces,  and  the  sugar  to  a  very  small  quantity;  the 
pulse  was  98,  tongue  furred,  and  a  degree  of  pyrexia  prevailed.  He 
sweated  profusely  afler  the  baths;  and  some  haemorrhoids  to  which 
he  was  subject  became  very  painful,  the  bowels  being  confined. 

This  disturbance  was  attributed  partly  to  the  somewhat  too  sud- 
den revolution  in  the  diet,  and  partly  to  the  constipating  effects  of 
the  pills. 

On  Sept.  29,  the  pills  were  withdrawn,  the  baths  were  adminis- 
tered every  other  evening,  instead  of  daily,  a  little  ordinary  bread 
was  allowed,  a  dose  of  castor  oil  administered,  and  the  patient  di- 
rected to  keep  his  bed. 

In  a  few  days  this  disturbance  subsided,  and  the  restricted  diet 
was  again  rigidly  enforced.  Eapid  amendment  set  in ;  the  urine 
returned  to  its  natural  quantity  and  density;  the  sugar  gradually 
diminished,  and  on  October  17,  it  had  entirely  disappeared  from  the 
urine. 

The  restricted  diet  was  adhered  to  for  another  fortnight,  and  then 
a  gradual  return  to  the  use  of  ordinary  bread  was  permitted,  the 
urine  being  carefully  examined  for  sugar  from  time  to  time,  but 
none  found. 

At  the  beginning  of  1865,  the  bran  cakes  were  discontinned;  ordi- 
nary bread  was  allowed  freely,  and  a  small  portion  of  potatoes.  At 
the  end  of  January,  all  restrictions  on  the  diet  were  withdrawn. 
The  patient  had  now  reached  almost  his  original  weight  of  16  stone, 
and  felt  himself  in  every  respect  perfectly  well.  He  was  last  seen 
on  July  25,  18G5.     The  urine  was  found  perfectly  free  from  sugar. 
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In  the  first  of  these  instances,  a  confirmed  but  .mild  case  of 
diabetes,  of  two  years'  standing,  was  perfectly  and  permanently 
cured  by  the  dietetic  treatment  in  about  eight  months.  In  tlie 
second  instance,  diabetes  of  three  months'  standing  was  com- 
pletely cured  in  less  than  a  month.  Recoveries  so  complete  as 
these  are,  unfortunately,  rare.  The  two  following  are  examples 
of  the  conditional  amelioration,  which  may  be  commonly  at- 
tained, even  in  severe  cases: 

Cask  III. — E.  H.,  a  well-grown  girl  of  16,  a  factory  hand,  had 
been  diabetic  for  three  years.  She  was  admitted  into  the  Manches- 
ter Infirmary,  March  26,  1860. 

The  disease  was  uncomplicated,  and  exhibited  in  great  severity 
the  outward  signs  of  diabetes  in  an  advanced  stage.  There  was  a 
harsh,  dry  skin;  a  tongue  like  a  piece  of  broiled  ham,  and  deeply 
iVirrowed;  abdominal  pains,  constant  drowsiness,  consuming  thirst, 
gross  appetite,  dry  scurfj'  skin,  and  great  emaciation. 

For  a  fortnight  after  admission,  she  was  put  on  the  common  diet 
of  the  hospital,  which  includes  a  liberal  allowance  of  meat,  pota- 
toes, and  bread.  The  state  of  the  urine,  during  the  last  six  days  of 
this  fortnight,  was  as  follows:  Mean  daily  discharge,  210  ounces; 
mean  daily  excretion  of  sugar,  10,400  grains;  average  density  1042. 
Her  weight  was  80  lbs. 

The  diet  was  then  changed.  Milk  and  all  vegetable  compounds 
were  withdrawn;  instead,  she  was  allowed  an  unlimited  supply  of 
eggs,  fresh  meat,  and  beef  tea.  The  patient  did  not,  however,  o^- 
Berve  my  directions  strictly,  but  obtained,  and  surreptitiously  con- 
sumed, certain  quantities  of  oranges,  sugar,  and  treacle-toffy.  Never- 
theless, a  remarkable  improvement  in  her  condition  took  place.  At 
the  end  of  eleven  days,  the  mean  results  since  the  change  of  diet 
were:  Daily  discharge  of  urine,  70  ounces;  sugar,  1860  grains;  aver- 
age density,  1034.  Weight,  81  lbs.  The  general  health  was  also 
much  ameliorated;  the  skin  was  softer,  the  tongue  less  fiery,  the 
thirst  and  appetite  allayed. 

On  April  21st,  bran  cakes  were  added  to  the  animal  diet,  and 
greatly  relished  by  the  patient.  From  this  date  to  May  16th — a 
period  of  26  days — no  further  change  was  made.  The  results  are 
shown  in  the  following  table.  I  have  divided  the  period  into  weeks, 
for  the  purpose  of  displaying  the  gradual  progress: 
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86 

Fourth  week, 

.     .     .     49 
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690 

86 

Entire  period,    . 

.    .     .     55 
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897 

With  this  increase  of  weight,  her  general  condition  had  improved; 
the  tongue  had  become  pale  and  moist,  but  it  was  still  mapped  on 
the  surface,  and  unnaturally  smooth. 
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On  the  16th  of  May,  milk  was  added  to  the  previous  diet ;  the 
resultB  are  given  in  a  preceding  page.  (See  page  195.)  On  June 
12th,  milk  was  again  withdrawn,  and  gluten  oread  substitated  for 
bran  cakos.  Cabbage  was  also  allowed  with  dinner.  The  flow  of 
urine  on  this  diet  averaged  41  oz.,  and  the  sugar  1020  grains  per 
day.  The  body-weight  went  on  increasing  to  98  lbs.  Her  general 
condition  was  now,  at  the  end  of  eleven  weeks  of  treatment^  such, 
that  an  unprofessional  person  would  have  pronounced  her  cured. 
The  outward  signs  of  diabetes  had  disappeared;  the  skin  was  re- 
stored to  its  natural  softness;  the  thirst  and  appetite  were  no  lon^r 
inordinate;  the  flow  of  urine  was  reduced  within  the  normal  com- 

Eass.  The  patient  had  gained  18  lbs.  in  weight;  she  slept  soundly, 
ad  neither  pain  nor  ache;  her  strength  was  so  far  restored,  thst 
she  was  able  actively  to  assist  the  nurses  in  the  work  of  the  wards. 
She  came  from  a  distant  town,  and  her  history  ailer  leaving  the  in- 
firmary is  unknown  to  me. 

Case  1Y. — W.  A.,  a  factoiy  hand,  set.  30,  was  admitted  as  an  out- 
patient, October  12,  1859.  He  presented  the  usual  appearance  of 
diabetes  in  full  career.  The  disease  was  uncomplicated,  and  had  ex- 
isted about  a  year.  The  quantity  of  urine  varied  from  10  to  15 
pints  daily,  and  its  density  averaged  1044.  The  patient  was  di- 
rected to  observe  a  restricted  diet;  and  a  pill  containing  a  grain  of 
opium,  with  a  quarter  of  a  grain  of  sulphate  of  iron,  and  naif  a  grain 
of  quinine,  was  ordered  three  times  a  day.  This  treatment  was 
continued — the  doses  of  opium  being  gradually  increased — for  seven 
months.  A  marked  improvement  took  place;  the  diabetic  symp- 
toms abated  considerably;  the  tongue  became  moist:  the  urine  fell 
tx)  live  and  six  pints  daily,  with  a  specific  gravity  of  1040.  The  su- 
gar averaged  4400  grains.  Ho  gained  strength  and  some  weight, 
and  was  able  to  resume  his  occupation  for  a  time.  As  his  condition 
appeared  stationary,  he  was  made  an  in-patient  on  May  8th,  1860. 
On  his  admission,  all  medicines  were  discontinued,  and  the  patient 
was  allowed  the  mixed  diet  of  the  house.  The  effect  of  this  change 
was  a  sudden  reappearance  of  all  the  untoward  symptoms,  with  a 
sense  of  groat  debility,  and  an  alarming  cough.  The  condition  of 
the  urine  was  as  follows:  Daii}'  discharge  of  urine,  205  oz. ;  suear, 
7400  grains;  average  density,  1042.  Three  days  of  this  freedom 
from  treatment  had  forced  him  to  keep  his  bed. 

I  now  gradually  withdrew  all  amylaceous  substances,  and  substi- 
tuted meat,  fish,  eggs,  and  beef-tea.  He  was  also  allowed  eight 
ounces  of  brandy  daily.  After  the  change  was  completed,  the  diet 
was  absolutely  devoid  of  starch  and  sugar.  Under  this  diet,  the 
urine  altered  greatly  for  the  better.  During  the  first  week  of  the 
restricted  diet,  the  daily  discharge  of  urine  was  61  oz.;  daily  excre- 
tion of  sugar,  928  grains;  average  density,  1032.  The  general 
symptoms  also  improved,  but  not  in  proportion  to  the  amelioration 
in  the  condition  of  the  urine. 

A  second  week  of  the  same  treatment  brought  down  the  urine  to 
daily  discharge,  56  oz.;  daily  excretion  of  sugar,  658  grains;  average 
density,  1028. 

I  was  now  met  with  the  difficulty  which  so  many  have  encoun- 
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tered  in  parsuing  this  treatment;  namely,  a  total  failure  of  the  ap- 
petite, and  consequent  alarming  depression  of  all  the  vital  powers. 
To  obviate  these  untoward  events,  the  patient  was  allowed  bran 
bread  and  the  free  use  of  green  vegetables— cabbage,  lettuce,  and 
water-cresses.  A  grain  of  opium  was  also  given  three  times  a  day. 
The  diet  was  therefore  still  starchless,  and  almost  entirely  devoid  of 
sugar.  Decided  amendment  followed  this  change,  and  in  a  few  days 
the  returning  strength  and  cheerfulness  kept  pace  with  the  im- 
proved appetite  and  increasing  weight. 

During  the  remainder  of  his  stay  in  the  infirmary,  a  period  of  two 
months,  no  further  change  of  importance  was  made  in  the  diet  or 
medicine.  The  patient's  weight  on  admission  was 97  lbs.;  but  it  ra- 
pidly sank  in  the  first  few  days,  and  at  the  end  of  three  weeks  it 
was  only  91  lbs.  From  this  time  onward,  however,  the  weight 
beffan  to  increase,  and  it  went  up  gradually  to  105  lbs.,  which  point 
it  had  reached  the  week  of  his  discharge. 

The  state  of  the  urine  for  the  last  two  months  was  remarkably 
constant.  The  daily  discharge  varied  from  40  to  60  oz. ;  the  daily 
excretion  of  sugar,  from  800  to  1000  grains ;  the  average  density, 
from  1030  to  1083. 

The  excretion  of  sugar  ruled  higher  than  when  the  diet  was  ex- 
clusively animal.  This  I  attributed  to  the  improved  appetite,  which 
enabled  the  patient  to  take  more  nourishment,  rather  than  to  any 
untoward  influence  exercised  by  the  green  vegetables. 

I  might  greatly  multiply  examples  of  this  class ;  but  it  will 
be  more  useful,  to  illustrate  the  less  fortunate  results  for  which 
the  practitioner  must  also  be  prepared. 

Case  V. — ^B.  B.,  a  niece  of  the  patient  C.  E.,  who  made  so  good  a 
recovery,  was  admitted  into  the  Royal  Infirmary  in  December,  1862. 
She  bad  been  diabetic  for  16  months;  and  suffered  from  excessive 
thirst,  voracious  appetite,  and  great  emaciation.  The  tongue  was 
glazed,  skin  harsh  and  dry.  There  was  no  complication.  The  urine 
amounted  to  15  pints  a  day,  and  contained  over  10,000  grains  of 
sugar  when  she  lived  on  a  mixed  diet. 

She  remained  in  hospital  two  months;  and  was  ^adually  limited 
to  a  diet  of  animal  flesn,  with  eggs,  cabbage,  and  bran  bread.  On 
this  diet  she  slowly  gained  three  pounds  in  weight,  and  improved 
sensibly  in  her  general  health.  The  urine,  however,  never  fell  below 
five  pints;  usuiuly  it  oscillated  between  seven  and  eight  pints,  with 
a  specific  gravity  ranging  from  1030  to  1040,  and  a  daily  excretion 
of  sugar  of  4450  to  7420  grains. 

After  leaving  the  Infirmary,  she  speedily  relapsed,  gradually  grew 
worse,  and  died  in  March,  1863,  in  the  Withington  W  orkhouse. 

Much  discredit  has  been  thrown  on  the  dietetic  treatment,  by 
a  slovenly  and  incomplete  manner  of  carrying  it  out  It  re- 
quires most  vigilant  watching  to  keep  guard  against  the  admis- 
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81011  of  forbidden  articles.  The  patient's  own  craving  for  them 
in  often  too  much  for  his  resolution,  and  most  artful  deceits  are 
practised  on  the  medical  attendant.  This  is  especially  the  caae 
at  the  beginning  of  the  treatment.  After  awhile,  the  patient 
perceives  from  his  own  experience,  the  importance  of  abstaining, 
and  the  desire  for  the  forbidden  articles  diminishes  very  notably 
after  the  lapse  of  some  weeks.  Amylaceous  compoands,  too, 
are  often  unwittingly  administered  by  the  attendants.  Starchy 
matter  is  never  absent  from  the  cook's  hand ;  it  enters,  in  one 
guise  or  other,  into  almost  every  dish. 

Then  there  arises  the  other  difficulty — ^the  rejection  by  the 
stomach  of  the  restricted  diet.  This  difficulty  is  perhaps  made 
too  much  of.  A  skilful  selection  and  frequent  change  of  ar- 
ticles of  diet,  usually  suffices  to  reconcile  the  digestive  organs. 
The  field  of  selection  among  admissible  articles  is  so  wide  that, 
in  private  practice,  the  practitioner's  resources  are  inexhaustible. 
Among  hospital  patients,  however,  the  embarrassments  on  this 
score  arc  very  serious. 

There  arc  cases  of  such  severity,  that  not  even  a  temporary 
amendment  can  be  obtained  bv  the  dietetic  treatment.  I  have 
known  more  than  one  such  instance  in  children  under  ten  years 
of  age,  in  whom  the  disease  ran  a  rapid  course,  and  proved 
fatnl  ill  a  few  months.  There  are  also  a  certain  number  of 
chronic  cases  in  which  the  dietetic  treatment  proves  unsuitable, 
and  hastens  rather  than  retards  the  final  catastrophe.  These 
are  for  the  most  part  long  standing  cases — cases,  perhaps,  which 
have  been  benefited  at  a  previous  epoch  by  that  treatment.  In 
two  of  my  infirmary  patients,  who  were  readmitted  to  the 
benefits  of  the  charity  after  an  interval  of  several  months,  a 
much  more  decided  amelioration  followed  the  dietetic  treatment, 
during  the  first  period  of  their  stay,  than  during  the  second. 

The  sugar-forming  vice  of  the  diabetic  system  appears  at  first 
(and  throughout  in  the  milder  cases),  confined  to  saccharine  and 
amylaceous  articles  of  food ;  but  as  the  disease  becomes  invete- 
rate, the  assimilation  of  the  albuminous  principles  is  more  and 
more  affected,  until  at  length,  these  yield  sugar  almost  as  readily 
as  the  former.  Griesinger  found  in  a  case  of  this  kind,  on  strict 
flesh  diet,  that  three-fifths  of  the  albuminous  materials  reap- 
peared in  the  urine  as  sugar.  When  matters  have  come  to  this 
pass,  it  is  not  to  be  wondered  at,  that  the  patient  no  longer  de- 
rives benefit  from  a  restricted  diet,  which  he  can  only  use 
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sparingly,  and  almost  with  disgust,  and  that  he  should,  on  the 
whole,  find  himself  in  a  better  position  when  abandoned  to 
ordinary  mixed  fare,  which  he  can  consume  in  abundance,  and 
with  relish.  Experience  is  imperative  on  this  point.  When  a 
flesh  diet,  judiciously  eked  out  by  appropriate  substitutes  for 
bread  and  potatoes,  fails  to  ameliorate  the  general  condition,  it 
should  not  be  too  obstinately  persisted  in  after  a  fair  trial.  The 
practitioner  should  give  way  first  with  regard  to  bread,  and  hold 
out  longest  against  potatoes.  Ko  inflexible  and  universal  rule 
can  be  laid  down  respecting  the  diet  of  diabetic  individuals, 
under  all  circumstances  and  in  all  stages  of  the  complaint. 
Cases  will  occur,  in  which  the  power  to  take  a  plentiful  supply 
of  a  mixed  diet,  more  than  compensates  for  the  increasing  thirst 
and  freer  discharge  of  urine  and  sugar.  I  have  also  noted  that 
some  of  the  milder  types  of  this  disease,  in  which  saccharine 
urine  is  unaccompanied  with  diuresis,  are  made  worse  by  a  too 
restricted  diet  (see  appendix  to  this  chapter). 

Medicinal  Substances  in  Diabetes  :  Supplementary  Means. — Some 
of  these  are  employed  under  the  impression  that  they  possess  a 
really  curative  power  in  this  disease:  others  are  resorted  to, 
simply  as  adjuvants,  to  combat  some  particular  symptom. 

The  inquiries  hitherto  made  on  the  supplementary  means — 
medicinal  and  other — employed  in  the  treatment  of  diabetes, 
are  mostly  vitiated,  by  an  insufficient  separation  of  their  efl:ect«, 
from  those  of  the  restricted  diet,  which  is  usually  conjoined 
therewith,  and  a  want  of  attention  to  the  clinical  grouping  of 
the  cases.  A  number  of  remedies  have  been  extravagantly 
lauded  on  diverse  hands,  and  have  in  this  way  attained  an  ephe- 
meral reputation ;  but  when  tried  by  accurate  observers,  they 
have  proved  to  be  absolutely  inert.  Unless  the  points  just  indi- 
cated are  kept  in  view,  only  misleading  conclusions  can  be 
drawn  from  any  inquiries  on  this  subject.  It  is  quite  possible, 
that  remedies  which  have  proved  powerless  in  inveterate  cases, 
may  be  of  real  service  in  milder  examples  of  a  difterent  type,  or 
in  the  earlier  stages  of  the  disease.  A  complete  revision  of  the 
supplementary  means  of  treating  diabetes  is  loudly  called  for. 
It  may  be  taken  for  granted,  that  the  general  basis  of  all  treat- 
ment of  diabetes,  must  be  the  dietetic  restrictions  already  de- 
scribed. Other  means  must  be  studied  with  a  clear  understand- 
ing of  their  supplementary  and  subordinate  place. 
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Opium, — This  narcotic  is  unquestioDably  of  great  use  in  the 
treatment  of  diabetes — ^not  from  it«  direct  influence  on  the 
course  of  the  disease,  but  from  its  anodyiie  properties.  If  bo 
restriction  be  placed  on  the  diet,  opium  in  doses  of  from  6  to  20 
grains  a  day,  has  always,  in  my.  experience,  had  the  power  of 
reducing  the  flow  of  urine  by  about  one  half;  that  is  to  say,  of 
bringing  it  down  to  five  or  eight  pints,  and  this  without  increaa- 
ing  its  density.  But  notwithstanding  this  amelioration  in  the 
state  of  the  urine,  the  downward  progress  of  the  disease  is  not 
arrested ;  and  the  effect  of  the  drug  seems  attributable  to  its 
deadening  influence  on  the  appetite,  rather  than  to  a  specific 
power  of  checking  the  formation  of  sugar.  When  opium  is 
given  to  patients  under  a  restricted  diet,  it  does  not  exhibit  the 
least  power  of  lessoning  the  flow  of  urine  or  the  excretion  of 
sugar.  Its  value  depends  on  its  power  of  inducing  sleep,  and 
of  allaying  the  dolorous  sensations,  and  irritability,  which  con- 
stantly torment  diabetic  patients. 

There  is  great  tolerance  of  opium  in  confirmed  diabetes. 
Doses  of  2,  3,  and  5  grains,  three  times  a  day,  are  generally 
borne  without  the  production  of  any  appreciable  narcotism. 

Alkalies. — Alkaline  substances  have  been  especially  recom- 
mended by  Miahle,  on  account  of  their  supposed  power  of  favor- 
ing the  oxidation  and  destruction  of  sugar  in  the  blood.  These 
theoretical  views  are  now  overthrown.  In  two  of  my  patients, 
I  made  a  trial  of  full  doses  of  the  bicarbonate  of  potash.  One 
of  them  was  on  a  mixed  ordinary  diet,  and  the  disorder  was  far 
advanced.  The  urine  was  rendered  alkaline  for  ten  days  with- 
out in  any  way  altering  the  excretion  of  sugar,  or  the  general 
condition.  In  the  second  case,  the  patient  was  on  a  restricted 
diet  She  took  for  a  fortnight  320  grains  of  the  bicarbonate 
daily,  in  divided  doses ;  the  urine  was  thereby  rendered  freely 
alkaline.  During  the  week  preceding  the  alkaline  treatment, 
1160  grains  of  sugar  were  excreted  daily.  In  the  first  week  of 
the  alkaline  treatment  970  grains  a  day  were  separated,  and  in 
the  second  week  870  grains.  In  the  week  following  the  with- 
drawal of  the  alkali,  the  sugar  amounted  to  690.  This  observa- 
tion tends  to  show  that  the  alkali  had  no  appreciable  influence 
on  the  excretion  of  sugar.  I  have  not  encountered  any  difS- 
culty  in  rendering  the  urine  alkaline  in  diabetes,  as  Dr.  Pavy 
seems  to  have  done. 
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Sennet  and  Pq>8ine  have  of  late  been  vaunted  in  such  terms 
>f  confidence,  as  to  raise  hopes  which  are  not  destined  to  be 
realized.  The  most  remarkable  results,  obtained  from  rennet, 
ire  those  published  by  Dr.  James  Gray.  He  states  that  of 
twenty-seven  persons  treated,  seven  recovered.  This  is  an  ex- 
etmple  of  most  rare  success,  and  it  is  to  be  regretted  that  the 
sases  are  not  reported  with  that  exactitude  and  detail,  which 
lire  desirable  on  such  debatable  ground.  In  all  of  them  a  rigid 
Adherence  to  animal  diet  and  bran  bread  was  insisted  on ;  and 
Lt  aeems  more  than  probable  that  the  amendment  in  each  case 
was  due  to  the  restricted  diet  rather  than  to  the  rennet.  Dr. 
N^elsoD,  of  Birmingham,  extols  the  same  remedy.  His  cases  do 
not  seem  to  have  been  severe  ones ;  and  the  diet  was  regulated 
in  at  least  some  of  them.  The  reports  are  much  more  imper- 
fect thiu^  those  of  Dr.  Gray. 

I  gavjS  rennet  a  resolute  trial  in  one  confirmed  case.  It  was 
prepared  in  the  manner  recommended  by  Dr.  Gray,  and  given 
in  doses  of  two  tablespoonfuls  three  times  a  day.  The  patient 
took  it  for  more  than  two  months,  conjoined  with  a  rigidly  re- 
stricted diet  During  this  period  he  improved,  and  gained  5 
lbs.  in  weight.  But  he  was  improving  just  as  rapidly  before  ho 
began  the  rennet,  and  the  daily  excretion  of  sugar  had  not  in 
the  least  diminished  during  its  use.  Griesinger,  in  two  cases, 
accurately  observed,  found  even  a  slight  increase  of  sugar  during 
the  use  of  rennet  Other  trustworthy  reports  are  equally  un- 
favorable. 

Parkes'  and  Leubuscher*  found  pepsine  useless. 

I  conceived  that  it  was  worth  a  trial,  whether  some  of  the 
substances  which  act  powerfully  on  the  nervous  system,  might 
not  exercise  a  beneficial  efiect  in  diabetes.  With  this  view,  I 
exhibited  strychnia  and  belladonna,  in  gradually  increasing 
doses,  until  tiieir  physiological  effects  began*  to  be  perceived. 
But  not  the  slightest  influence  on  the  excretion  of  sugar  could 
be  discovered  during  their  use. 

In  the  present  state  of  knowledge,  we  are  forced  to  the  con- 
clusion,  that  no  known  medicament  possesses  the  least  power 
of  directly  checking  the  sugar-forming  vice  in^diabetes.     There 

1  On  the  Composition  of  tho  Urine,  p.  866,  note. 
*  Arch.  f.  Path.  Anat.  B.  xviii,  119. 
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is,  however,  a  large  field  for  the  operation  of  adjuvant  remedies, 
employed  simply  for  their  ordinary  therapeutical  cfteets. 

The  obstinate  constipation,  which  commonly  prevails  in  dia- 
betes, must  be  corrected  by  a  regulated  use  of  castor  oil,  Seid- 
litz  powders,  or  the  ordinary  rhubarb  and  magnesia  mixture. 
Anodynes  are  called  for  to  subdue  pain,  nervous  exhaustion, 
restlessness,  and  insomnia.  Dyspeptic  symptoms  are  to  be 
combated  by  alkaline  tonics :  and  for  this  purpose  I  know  of  uo 
better  combination  than  the  bicarbonate  of  potash  in  infusion 
of  calumba,  with  hydrocyanic  acid.  The  poverty  of  the  blood 
and  the  progressive  emaciation,  are  best  combated  by  long 
courses  of  iron  and  cod-liver  oil.  I  have  already  spoken  of  a 
solution  of  bitartrate  of  potash,  as  the  best  means  of  directly 
allaying  the  thirst.  When  the  craving  for  food,  and  sense  of 
sinking  at  the  epigastrium  are  troublesome,  a  pill  containing 
two  or  three  grains  of  assafoetida,  administered  twice  or  thrice 
a  day,  gives  most  striking  relief. 

Diabetic  patients  often  reap  considerable  benefit  from  change 
of  air,  and  a  sojourn  at  watering-places.  The  Bristol  Hotwells, 
Vichy,  and  Carlsbad  waters  have  obtained  some  celebrity  for 
their  utility  in  diabetes.  In  milder  cases,  sea-bathing  may  be 
recommended  in  moderation  in  the  hot  season  of  the  year.' 

Saccharine  treatment  of  diabetes. — Piorry  conceived  the  odd  idea, 
that  the  main  evils  of  diabetes  depended  on  the  loss  of  sugar 
through  the  kidneys,  and  that,  by  compensating  this  loss  by 
administering  sugar  internally,  these  evils  could  be  overcome. 
Dr.  W.  IJudd,  of  Bristol,  followed  up  Piorry's  lead,  and  admin- 
istered from  5  to  8  ounces  of  sugar  and  4  ounces  of  honey  to 
two  diabetic  patients,  with  great  benefit.  Ordinary  mixed  diet 
(excluding  potatoes)  was  conjoined.  These  results  produced 
new  trials  of  this  treatment  by  Dr.  Burd,  of  Shrewsbury;  Dr. 
Sloane,  of  Leicester;  Dr.  Bence  Jones,  and  Griesinger,  but  with 
results  so  decidedly  unfavorable  as  to  leave  no  doubt  of  the 
inutility  of  this  practice.  A  full  resumi  of  the  results  of  the 
saccharine  treatment  of  diabetes  may  be  found  in  a  paper  by  the 
author,  in  the  "British  Medical  Journal"  for  N'ovember,  1860. 

1  BouchRrdat,  in  a  recent  memoir,  speaks  in  the  highest  terms  of  enforced 
exorcise  and  gymnastics  for  diabetic  patients.  See  Annuaire  de  Therap.,  ISCo^ 
p.  291. 
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APPENDIX. 


MILDER  TYPES  OF  DIABETES. 


The  cases  brought  together  under  this  heading  are  somewhat 
miscellaneous;  and  they  do  not  present  those  marks  of  unifor- 
mity, which  are  required  to  constitute  a  homogeneous  patho- 
logical group.  They  are  separated  from  classical  diabetes"  by 
certain  broad  distinctions,  of  clinical  importance;  but  they  ex- 
hibit among  themselves  certain  disagreements,  which  make  it 
eiadent  that  they  represent  more  than  one  type  of  disease. 

From  ordinary,  or  classical  diabetes,  these  milder  types  are 
distinguished  by  all  or  most  of  the  following  signs :  absence  of 
a  fixed  tendency  to  a  fatal  termination;  absence,  or  only  mode- 
rate degree  of  thirst,  voracity,  and  emaciation;  slight  or  tem- 
porary increase  in  the  quantity  of  urine;  transitory  duration; 
amenabiliiy  to  treatment ;  slight,  moderate,  or  intermittent  gly- 
cosuria. 

The  greater  number  of  these  cases  fall  within  one  or  other 
of  the  three  following  groups,  to  each  of  which  illustrative 
examples  are  appended : 

Group  L — ^Urine  persistently  saccharine;  density,  1030  to 
1043;  diuresis  absent,  or  very  moderate;  no  excessive  thirst  or 
appetite;  moderate  conservation  of  strength  and  flesh;  stationary 
condition. 

Case  I. — Mr.  B.,  a  manufacturer,  eet.  45,  thin,  but  not  markedly 
emaciated,  able  to  attend  to  his  business,  consulted  me  May  14, 1861. 
His  health  had  been  feeble  for  six  months.  He  complained  of  weak- 
ness, loss  of  appetite,  and  restlessness.  The  urine  had  never  ex- 
ceeded four  pints,  and  usually  did  not  exceed  three  pints,  in  the 
twenty-four  hours.  The  specimen  sent  to  me ^  for  analysis  had  a 
density  of  1042,  and  contained  7.2  per  cent,  of  sugar.  There  was 
no  inordinate  appetite  or  thirst;  the  skin  was  moist.  The  patient 
bad  tried  a  diet  composed  of  animal  flesh  and  green  vegetables,  but 
had  been  unable  to  adhere  thereto  on  account  of  the  total  failure  of 
the  appetite. 

Durm^  the  last  four  years  I  have  seen  this  patient  several  times. 
His  condition  continues  unchanged,  both  as  to  the  general  health 
and  the  state  of  the  urine.  He  is  still  a  valetudinarian,  but  goes 
about  bis  business,  and  observes  a  diet,  only  restricted  with  respect 
to  the  use  of  potatoes. 

14 
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Case  II. — Mr.  F.,  a>t.  50,  formerly  engaged  in  business.  He  con- 
sulted me  in  Nov..  1862,  and  stated  that  he  had  been  ailing  about 
three  years,  suftering  from  indigestion,  lowness  of  spirits,  and  lo^ 
of  strength.  A  twelvemonth  beK>re,  sugar  had  been  detected  in  the 
urine.  The  urine  had  not  at  any  time  exceeded  three  pints  in  the 
twenty-four  hours.  He  has  never  been  troubled  with  thirst;  the 
skin  is  usually  moist;  there  has  been  slight  emaciation.  He  has 
tried  a  ri'sa-iriod  diet  witliout  any  benefit. 

Two  sj)oc-inK»n8  of  urine  were  handed  to  me  for  analysis;  one  on 
November  20,  1862,  and  the  other  on  April  22,  1863.  The  former 
contained  7.7  ]H>r  cent,  of  sugar,  and  the  fatter  (which  had  a  specific 
gravity  of  1080)  6.3  per  cent.  The  daily  quantity  at  both  dates 
w^as  three  pints.  The  disorder  in  this  instance  appears  to  have 
arisen  from  worry  and  anxiety  connected  with  business;  but  for  a 
period  of  two  years  after  giving  up  business  he  remained  in  statu  quo, 
no  treatment  appearing  to  have  any  beneficial  result.  Recently  be 
has  been  in  much  better  health,  has  recovered  his  weight,  strength, 
and  cheerfulness,  and  •believes  himself  thoroughly  rid  of  his  com- 
plaint; and  yet  the  urine  has  now  (Feb.  23,  1865)  a  specific  gravity 
of  1035,  and  contains  5.7  per  cent,  of  sugil*. 

Case  III. — Dr.  Latham^  relates  a  case  resembling  these  in  most 
respects,  but  differing  in  its  fatal  termination.  The  patient  was  a 
gentleman,  eet.  40,  well  known  in  the  profession  of  the  law.  The 
urine  at  no  time  exceeded  a  quart,  but  it  was  so  sweet  "that  it 
might  easily  have  been  mistaken  for  syrup."  The  dietetic  treat- 
ment was  resolutely  tried  without  any  good  effect:  he  died  with 
cough,  colliquative  sweats,  and  other  signs  of  phthisis. 

Group  II. — Glycosuria,  temporary  or  intermittent:  thirst  and 
diuresis  moderate,  or  none;  little  emaciation  and  loss  of  strength; 
the  complaint  depending  on  mental  anxiety,  blows  on  the  head, 
or  concussion  of  the  spine,  and  terminating  in  complete  recovery. 

Case  IV. — A  gentleman,  tet.  46,  engaged  in  business,  consulted 
me  on  March  23,  1802.  He  had  suffered  from  slight,  recurrent,  dys- 
peptic symptoms  for  more  than  a  year,  together  with  numerous 
nervous  phenomena  and  loss  of  rest.  During  this  period,  he  had 
undergone  great  mental  stress  in  connection  with  the  responsibilities 
of  a  large  manufacturing  concern.  On  two  occasions  he  had  been 
seized  with  some  kind  of  fit,  which,  from  the  description  given,  ap- 
peared to  be  a  bastard  epilepsy.  In  one  of  these,  he  had  fallen  from 
his  horse ;  but  there  was  no  direct  injury  to  the  head.  At  my  re- 
quest a  specimen  of  urine  was  sent  for  examination.  Its  specific 
gravity  was  1085,  and  it  contained  5.2  per  cent,  of  sugar;  no  albu- 
men or  other  abnormal  ingredient  was  present.  The  daily  quantity 
did  not  exceed  three  pints.  He  was  put  on  a  moderately  restricted 
diet,  and  recommended  to  make  arrangements  which  would  relieve 
him  of  a  large  portion  of  his  responsibilities.     He  continued  under 

'  Latham  on  Diabetes,  p.  147. 
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my  obeervatioii  for  six  months.  The  sugar  disappeared  in  about 
six  weeks,  except  a  trace,  which  also  vanished  at  the  end  of  four 
months.    His  health  is  now  (July,  1865)  perfectly  restored. 

One  of  the  most  singular  instances  of  glycosuria,  persisting 
for  several  months,  unaccompanied  with  any  of  the  symptoms 
of  true  diabetes,  is  related  by  Griesinger  (loc.  cit.  p.  61). 

Case  Y.— A  medical  student  had,  during  a  course  of  chemical  in- 
struction, in  the  year  18 — ,  often  examined  his  urine,  and  found  it 
in  every  respect  normal.  He  spent  the  S9mmer  of  the  succeeding 
year  in  Switzerland,  and  underwent  a  number  of  wettings  on  botan- 
ical excursions.  Some  months  later,  while  in  perfect  health,  the  ap- 
pearance of  the  urine  attracted  his  attention.  On  examination  it 
gave  an  abundant  su^r  reaction  with  Trommer's  test.  He  now  ex- 
amined the  urine  daily,  and  found  the  density  to  vary  between  1022 
and  1027.  The  glycosuria  persisted  throughout  the  following  winter, 
during  which  he  continued  to  reside  in  the  same  moist  and  foggy 
locality.  In  the  succeeding  spring,  Herr returned  from  Switzer- 
land, and,  being  much  occupied,  nad  no  longer  any  time  to  bestow 
on  his  diabetes;  and  when,  in  the  course  of  the  ensuing  summer,  he 
examined  the  urine  again,  he  found  it  totally  free  from  sugar,  nor 
has  a  trace  been  found  in  it  since.  During  the  entire  period  that 
the  urine  contained  sugar  he  did  not  experience  a  single  one  of  the 
known  symptoms  of  diabetes. 

Group  m. — Glycosuria  in  persons  advanced  in  years ;  of  full 
habit ;  moderate  conservation  of  flesh  and  strength ;  moderate 
diuresis;  moderate  amount  of  sugar;  abundance  of  uric  acid 
deposits;  often  gout;  sugar  sometimes  present  for  years,  vary- 
ing greatly  in  quantity,  sometimes  intermitting — termination 
variable. 

Dr.  Bence  Jones  has  published  an  account  of  a  number  of 
cases  of  this  class.^  Of  twenty-nine  cases  of  glycosuria,  observed 
by  him  in  the  preceding  three  years,  eleven  were  above  sixty 
years  of  age,  and  six  of  these  were  above  seventy.  He  supplies 
the  following  analysis  of  these  eleven  eases : 

In  2,  The  disease  was  intermitting. 

"  6,  The  quantity  of  urine  was  scarcely,  if  at  all,  increased.. 

"  1,  The  quantity  was  increased,  but  the  disease  had  prob-^ 
ably  existed  for  sixteen  years. 

"  1,  The  urine  was  albuminous,  and  the  diabetic  symp- 
toms were  very  slight 

**  1  (Above  seventy-four  years  of  age),  the  disease  existed 
in  its  intensity. 

1  Med.  Ghir.  Trans.  toI.  xzxvi. 
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In  all  the  cs^e^  save  one,  the  dLseaee  was  of  exceedingly  mild 
character. 

Several  ca^es  of  this  kind  have  come  onder  mj  notice,  of 
which  the  two  following  examples  may  serve  for  illustrations. 

Case  VI. — Mr.  A.,  a  surgeon,  et.  60.  a  tall,  stoot  man,  of  powerful 
frame,  eon^alted  me  June  11. 1863.  He  had  noticed  for  the  last  four 
months  an  undue  frequency  of  micturition,  with  a  certain  languor 
unusual  to  him.  of  which,  however,  he  thought  little,  until  the  co- 
piousue!«i9  of  the  urine  excited  his  suspicions,  and  induced  him  to  test 
It  for  sugar.  This  led  to  the  detection  of  his  complaint.  He  had 
lost  some  flesh. 

When  I  examined  him.  he  had  a  ruddy  complexion  and  an  appear- 
ance of  health ;  the  appetite  was  moderate;  thirst  Aomewhat  trouble- 
some ;  skin  moist ;  he  went  about  his  usual  business — being  in  ex- 
tensive practice  in  a  rural  district — with  scarcely  more  fatigue  than 
ordinary-.  The  teeth  were  extensively  decayed.  The  nrine  amounted 
to  ^ve  and  six  pints  daily.  A  specimen  carefully  collected  for  twelve 
hours  was  sent  to  me  for  examination.  It  amounted  to  68  oz. ; 
specific  gravity.  1U34 ;  it  deposited  uric  acid  copiously,  and  contained 
6  per  cent,  of  sugar,  which  indicated  a  total  of  1800  grains  in  half  a 
day. 

Mr.  A.  was  gradually  put  on  a  restricted  diet,  with  gluten  bread. 
In  a  week,  the  urine  of  twelve  hours  had  come  down  to  45  ounces : 
specific  gravity,  1035;  percentage  of  sugar,  6.1;  sugar  voided  in 
twelve  hours,  1190  grains. 

Four  weeks  later,  the  urine  of  twelve  hours  had  diminished  to  37 
ounces  :  specific  gravity,  1028 ;  sugar  4  per  cent;  quantity  voided  in 
twelve  hours,  673  grains.  The  general  condition  had  also  greatly 
improved ;  he  still  adhered  to  the  restricted  diet. 

I  have  seen  Mr.  A.  from  time  to  time  up  to  the  present  date  (Feb. 
1865;.  He  is  now  perfectly  restored  to  his  original  health  ana  em- 
bonpoint. The  restrictions  on  his  diet  have  long  since  been  relaxed. 
He  derived  considerable  advantage  from  the  use  of  almond  rusks 
and  cakes,  and  from  change  of  air  and  scene,  in  the  Highlands  of 
Scotland. 

Case  VII. — Mr.  M.,  a  retired  solicitor,  let.  72,  consulted  me  Oct. 
17,  1863.  He  was  a  florid-coraplexioned,  stout,  healthy,  and  vigor- 
ous-looking man  for  his  age.  Until  sixteen  months  ago  he  had 
always  enjoyed  excellent  health. 

Sixteen  months  ago  he  was  seized  with  a  low  febrile  complaint  of 
undetermined  character.  He  kept  his  bed  for  two  months,  and  was 
greatly  reduced  by  it;  but  he  gradually  recovered,  and  went  to  Bux- 
ton to  complete  his  convalescence.  Before  going  to  Buxton,  he  had 
noticed  a  sweet  taste  in  bis  mouth  and  a  certain  sweetness  of  the 
skin  of  his  hands ;  and  when  there,  he  noticed  a  great  thirst  and 
frequent  calls  to  void  urine.  With  ibhe  continuance  of  these  symp- 
toms he  became  rapidly  thinner,  and  sent  for  his  son-in-law,  Dr.  H., 
who  examined  the  urine,  and  discovered  sugar.  Dr.  H.  found  the 
symptoms  of  diabetes  present  in  moderate  intensity;  gums  spongy; 
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emaciatioD  very  considerable;  all  his  embonpoint  gone;  he  was 
*'  reduced  to  a  little  old  man."  The  urine  amounted  to  six  and  ten 
pints  a  day  ;  and  his  thirst  was  so  tormenting,  that  he  used  to  pre- 
pare for  himself  a  large  jug-full  of  oatmeal- water  and  milk,  to  drink 
at  night. 

At  this  period,  he  was  put  upon  a  strict  flesh  diet,  with  green 
vegetables.  Great  benefit  followed  this  treatment;  and  in  about 
two  months  from  the  first  onset  of  the  diabetic  symptoms,  he  had 
recovered  from  the  attack,  and  begun  to  recover  flesh  and  strength. 
It  was  not  ascertained  whether  the  sugar  disappeared  from  the 
urine,  when  the  other  symptoms  subsided. 

He  continued  in  improved  health  for  five  or  six  months,  and  re- 
gained much  of  his  previous  vigor.  He  then  began  to  suffer  from 
severe  lancinating  pains  about  the  base  of  the  chest.  On  account 
of  these  he  sought  my  aid. 

He  complained  of  intense  pain,  of  neuralgic  character,  along  the 
course  of  the  lower  intercostal  nerves.  Up  to  the  day  before  his 
visit  to  me,  the  pain  had  been  limited  to  the  letl  side,  but  it  had 
now  invaded  the  right  side;  and  a  painful  circle  embraced  him,  in  a 
line  corresponding  to  the  attachments  of  the  diaphragm.  The  pain 
was  darting,  burning,  as  if  a  red-hot  iron  were  drawn  round  him ; 
it  prevailed  in  paroxysms ;  but  lately  the  remissions  had  never  been 
complete; -and  the  pain  came  forward  to  the  mesial  line,  and  de- 
scended into  the  testicles  and  penis.  ^Nightly  opiates  were  required 
to  induce  sleep.  He  was  very  nervous  and  agitated,  especially 
during  the  paroxysms,  but  there  was  no  fever.  Tongue  clean,  pulse 
quiet,  ranging  from  65  to  80  (he  often  counted  it  himself) ;  heart's 
sounds  were  healthy,  and  there  was  no  hypertrophy.  The  pain 
was  touch  increased  by  motion  of  the  body,  as  in  walking.  Tnere 
was  no  thirst ;  the  quantity  of  urine  was  not  increased.  Micturition 
frequent  at  night ;  appetite  pretty  fair. 

At  m}'  request,  he  Drought  me  the  urine  made  after  dinner  on 
October  18th;  its  specific  gravity  was  1030,  clear,  amber-colored  ;  it 
contained  no  trace  of  albumen,  but  as  much  as  5.1  per  cent,  of  sugar. 
He  was  ordered  5  grains  of  quinine,  with  some  carbonate  of  iron, 
and  a  few  drops  of  laudanum,  at  night. 

Oct.  19. — He  brought  me  the  urine  made  before  breakfast;  its 

S^cific  gravity  was  1019,  and  it  contained  only  a  trace  of  sugar. 
e  bad  passed  a  much  better  night  than  usual. 

Oct.  20. — Urine  before  breakfast  contained  a  trace  of  sugar :  that 
voided  after  dinner  contained  a  good  deal  more. 

Oct.  21. — Urine  before  breakfast  was  quite  free  from  sugar ;  that 
after  dinner  contained  4  per  cent.  He  still  complained  of  the  pain 
round  the  chest,  but  in  much  diminished  degree. 

Oct.  25. — Urine  before  breakfast  free  from  sugar;  that  passed 
after  dinner  contained  only  0.8  per  cent. 

He  was  put  for  a  while  on  a  partially  restricted  diet.  The  urine 
continued  ior  some  days  to  show  traces  of  sugar  after  dinner.  After 
this  he  left  town  and  went  to  the  country,  continuing  to  improve. 
This  gentleman  is  now  (February,  1865)  in  very  fair  health  for  his 
age;  out  I  cannot  state  whether  or  not  the  urine  contains  sugar. 
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GENERAL   ETIOLOGY. 


The  deaths  from  stone,  in  England  and  Wales,  in  the  five 
years  ending  1861,  amounted  to  an  annual  average  of  184.  It 
is  satisfactory  to  note  that  the  mortality  from  this  cause  exhibits 
a  progressive  diminution  in  the  last  five-and-twenty  years,  as 
may  be  seen  from  the  following  table  constructed  from  the  Re- 
gistrar-General's Reports: 

Mortality  from  stone^  in  England  and  Wales,  in  four  successive  qtUnquenninl 

periods.^ 

In  the  6  years  1838-42,  the  yearly  average  of  deaths  from  stone  was  297 

''"  1847-61, 282 

**  1852-56, 216 

**  1857-01, 184 

The  cause  of  this  diminution  is  to  be  chiefly  sought  for,  in  the 

1  The  returns  for  the  years  1848-46,  are  tabulated  differently  from  the  re- 
mainder, and  cannot,  therefore,  be  included  in  this  table. 
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earlier  detection  of  the  stone,  and  earlier  resort  to  operation,  in 
recent  times;  perhaps  also  in  the  improved  diet  and  water  sup- 
ply of  the  population.* 

Calculous  disease  is  much  more  fatal  (as  might  have  been  ex- 
pected) in  the  male  than  in  the  female  sex.  For  every  female 
that  died,  in  England  and  Wales,  in  the  five  years,  1857-61, 
from  the  consequences  of  stone,  nearly  ten  males  perished. 

More  deaths  from  stone  occur  at  an  early  age^  and  in  the 
waning  years  of  life,  than  in  the  intermediate  periods,  as  is 
shown  by  the  following  table  : 

Table  nhowing  the  number  of  deaths  from  atoney  at  different  a^es,  in  the  quinquen- 
nial period  1857-61,  in  Englatid  and  Wales — Afaies  only  included. 

Under  6  years,         ...                 .        .  55  deaths. 

Between  5  and  15  years, 61  ** 

82  »* 

24  " 

40  »* 

59  " 

180  »» 

262 

75  and  upwards, 160 


15 

25   »» 

25 

85   ** 

85 

45   " 

45 

55   »* 

55 

65   " 

65 

75   »* 

The  great  fatality  of  stone  above  the  age  of  fifty-five  is  due, 
not  so  much  to  the  greater  frequency  of  stone  at  that  epoch,  as 
to  its  more  severe  effects  on  the  constitution,  and  the  less  favor- 
able results  of  operation  in  advanced  life.  The  freqmricy  of 
stone  is  far  the  greatest  under  five  years  of  age;  and  next  be- 
tween ten  and  fifteen  years.  It  then  diminishes  rapidly  until 
the  thirty-fifth  year.  Above  this  age  cases  of  stone  become, 
again,  more  and  more  frequent,  until  the  age  of  sixty-five.  The 
following  table  indicates,  very  exactly,  the  prevalence  of  stone 
at  difterent  periods  of  life.  It  "embraces  all  the  persons  who 
underwent  the  operation  of  lithotomy,  during  given  periods  of 
time,  at  the  following  hospitals:  Guy's,  St.  Thomas's,  Univer- 
sity College,  Norwich,  Cambridge,  Oxford,  Birmingham,  Lei- 
cester, and  Leeds. 

1  The  suburban  district  of  Hulme  supplies  considerably  fewer  cat^es  of  stone  to 
the  Manchester  Infirmary,  since  the  pipe-water  has  replaced  the  old  pump- 
water  supply. 
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Tabls  showing  the  age*  of  1827  pertonn  who  underwent  lithotomy  €U  the  abort  htj^ 
pitals — constructed  from  statistics  eoUected  in  Mr.  H.  Thompson's  work  on  Prac- 
tical Lithotomy  and  Lithotrity. 

Under  6  years, 478 

Between  6  and  15  years 528 

"       16    *«     25     »*   .      • 157 

"      25   **    85    " 85 

"      35    **    45    *' 90 

"       45    *»     55     '* 156 

"       55    »*     65     »* 225 

**       65    "     75     ** 103 

**      75    »*     81     »• 10 

No  countries  or  climates  are  altogether  free  from  calculous 
disorders;  but  some  localities  are  considerably  more  afflicted 
by  them  than  others.  Stone  and  gravel  are  common  in  Eng- 
land, France,  TenerifFe,  Iceland,  and  Egypt.^  They  are,  on 
the  contrary,  rare  in  Sweden  and  Norway,  Styria,  and  some 
other  parts  of  the  Austrian  dominions.  In  Christiana,  3211 
patients  were  treated  in  the  general  hospital  during  a  period  of 
four  years,  and  among  them  there  was  only  one  stone  patient 
In  the  hospital  of  Gothenburg,  in  Sweden,  which  contains 
sixty  beds,  not  a  single  case  of  stone  was  received  in  fifteen 
years.* 

The  climatic  conditions  favorable  to  the  prevalence  of  stone 
appear  to  vary  within  narrow  topographical  limits.  Of  the 
eleven  registration  districts  into  which  England  and  Wales  are 
divided,  the  eastern  counties  of  Norfolk  and  Suffolk  furnish 
the  largest  proportion  of  deaths  from  stone.  Next  to  these 
come  the  North  Midland  Counties.  The  fewest  deaths  from 
stone  (as  compared  to  the  total  mortality)  are  furnished  by 
Lancashire  and  Cheshire,  and  by  the  Southwestern  Counties.' 

•  The  frequency  of  stone  in  Egypt  is  due  to  the  ravages  of  the  Bilharzia  bsma- 
tobia,  a  minute  parasite  which  infests  the  urinary  organs  in  hot  countries — (see 
Bilharzia). 

«  Civiale,  Traite  de  1' Affection  Calculeuse,  p.  580. 

*  The  following  table  shows  the  proportion  of  deaths  from  stone  in  each  of 
the  eleven  registration  districts  of  England  and  Wales,  for  every  100,000  deaths 
from  all  causes,  in  the  five  years  1867-61.  Males  only  are  included.  (Con- 
structed from  the  Registrar-Generars  Reports.) 

Northwestern, 45 

Southwestern, 50 

South  Midland, 62 

West  Midland, 68 

Northern, 67 

Yorkshire, 75 

London,           ........  89 

Monmouthshire  and  Wales, 91 

Southeastern, 99 

North  Midland 101 

Eastern, 126 
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CLASSIFICATION  OF  URINABT  CALCULI,  THEIR  CHEMICAL  CHARACTERS, 
ORIGIN,  GROWTH,  AND  GENERAL  CLINICAL  HISTORY. 

Urinary  calculi  may  be  classified,  according  to  their  chemical 
composition,  into  eight  primary  and  one  secondary  species.  The 
primary  species  are:  1.  Uric  acid.  2.  Urates.  3.  Oxalate  of 
lime.  4.  Cystine.  5.  Xanthine.  6.  Urostealith.  7.  Bone-earth 
(basic  phosphate  of  lime).  8.  Carbonate  of  lime.  The  second- 
ary concretion  is  composed  of  a  mixture  of  the  phosphate  of 
lime  and  the  ammoniaco-magnesian  phosphate. 

In  addition  to  these,  which  are  composed  of  normal  or  ab- 
normal, but  strictly  urinary,  ingredients,  two  other  species  are 
occasionally  found  in  the  urinary  passages  which  have  an  origin 
extraneous  to  the  urine.  These  are  Jibrine  or  bhod  concretions 
and  prostatic  calculi. 

Urinary  concretions  always  contain,  in  addition  to  their  proper 
components,  slight  admixtures  of  animal  matters,  viz.,  mucus, 
epithelium,  pigment,  and,  generally  also,  more  or  less  desiccated 
blood  and  pus. 

The  term  "gravel"  is  given  to  concretions  of  small  dimen- 
sions, which  are  not  too  large  to  be  spontaneously  voided  by  the 
urethra;  the  larger  masses  are  called  "  stones,"  or  "  calculi." 

Calculous  formations  are  said  to  be  primary^  when  they  are 
deposited  from  the  unchanged  urine,  owing  to  some  inherent 
vice  in  its  composition ;  and  secondary j  when  the  deposit  is  due 
to  ammoniacal  decomposition  of  the  urine  in  the  lower  urinary 
passages. 

It  is  essential  to  recognize  this  difTerence  in  order  to  under- 
stand the  mode  of  growth  of  urinary  calculi,  and  the  principles 
which  should  guide  their  medical  treatment. 

It  has  been  already  explained  that  whenever  the  urine  be- 
comes decomposed  and  ammoniacal,  its  earthy  constituents  are 
precipitated  as  a  sediment,  composed  of  phosphate  of  lime  and 
the  ammoniaco-magnesian  phosphate,  often  mixed  with  small 
quantities  of  urate  of  ammonia  and  carbonate  of  lime.  This  is 
identical  with  the  secondary  phosphatic  deposit  on  urinary  calculi.* 
Its  production  is  due  to  the  transformation  of  urea  into  carbonate 

^  The  fetid  incruBtation  which  coven  public  urinals  is  likewise  of  similar 
nature. 
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of  ammonia.  Any  obstacle  which  delays  the  urine  in  its  chan- 
nels, and  prevents  its  speedy  and  complete  evacuation,  tends  to 
bring  about  this  change.  The  presence  of  a  calculus  in  the 
bladder  presents  a  condition  highly  favorable  to  the  production 
of  ammoniacal  urine,  and  to  the  precipitation  of  the  secondary 
phosphatic  deposit  Accordingly  it  is  found  that  calculi,  which 
have  been  long  detained  in  the  bladder,  are  frequently  covered 
over  with  a  phosphatic  incrustation.  Indeed  it  may  be  said  that 
this  is  the  proper  ultimate  stage  and  last  chapter  in  the  history 
of  every  urinary  concretion,  unless  its  career  be  cut  short  by 
spontaneous  expulsion  or  removal  by  surgical  operation. 

The  epoch  at  which  the  secoijidary  deposit  begins  to  form  is 
quite  uncertain,  and  depends  on  the  occurrence  of  cystitis. 
Sometimes  small  calculi,  weighing  only  a  few  drachms,  are 
found  covered  with  a  thick  investment  of  phosphates ;  in  other 
instances  large  calculi,  weighing  many  ounces,  are  found  with- 
out any  traces  of  phosphatic  incrustation.  So  long  as  the  urine 
remains  acid  the  surface  of  the  stone  remains  free  from  phos- 
phates, but  as  soon  as  the  urine  becomes  freely  ammoniacal,  the 
secondary  deposit  begins  to  accumulate. 

It  follows  from  these  faets  that  a  solvent  treatment,  which  may 
have  been  applicable  in  the  early  existence  of  a  stone,  ceases  to 
be  so  when  the  urine  becomes  ammoniacal  and  a  secondary 
deposit  has  taken  place. 

The  principal  points  relating  generally  to  the  structure  and 
growth  of  urinary  calculi  are  embraced  in  the  following  propo- 
sitions: 

1.  Calculi  may  consist  entirely  of  one  ingredient,  as  uric  acid, 
oxalate  of  lime,  cystine,  &c. ;  or  two  or  more  primary  deposits 
may  alternate  witli  each  other  in  the  form  of  layers,  so  as  to 
constitute  an  alternating  calculus. 

2.  The  most  common  alternations  are  uric  acid  and  oxalate 
of  lime ;  but  any  primary  (Jeposit  may  alternate  with  any  other 
primary  deposit ;  as  cystine  with  uric  acid ;  uric  acid  with  bone- 
earth  ;  or  oxalate  of  lime  and  bone-earth.  The  two  last  cases 
are  however  excessively  rare.  The  number  of  layers  composing 
an  alternating  calculus  is  quite  uncertain ;  there  may  be  only 
three  or  four,  or  t^venty  or  thirty.  The  thickness  of  the  layers 
varies  conversely  with  their  number. 

3.  A  calculus  consisting  of  only  one  substance  has  usually  a 


PARTICULAR    VARIBTXBS.  219 

stratified  arraugement,  and  exhibits  an  indefinite  number  of 
concentric  layers.  Such  is  usually  the  structure  of  uric  acid, 
oxalate  of  lime,  and  phosphatic  calculi.  But  sometimes  the  cal- 
culous matter  is  deposited  in  vertical  lines  radiating  from  the 
centre.  This  is  the  usual  structure  of  cystine  calculi.  Sometimes 
one  portion  of  a  stone  has  a  radiated,  and  another  portion  a 
stratified  formation. 

4.  Most  urinary  calculi  are  divisible  into  a  central  portion  or 
nudeuSj  and  an  outer  portion  or  body.  There  is  also  not  unfre- 
quently  an  outer  investment,  or  crustj  of  phosphatic  deposit. 

5.  The  nucleus  may  be  of  the  same  nature  as  the  body,  or 
differ  from  it.  The  nucleus  may  consist  of  uric  acid,  oxalate  of 
lime,  or  any  other  primary  formation,  or  it  may  be  a  clot  of 
blood,  or  a  mass  of  mucus ;  or,  lastly,  it  may  consist  of  some 
foreign  body  introduced  from  without. 

6.  The  determining  caicses  of  the  formation  of  urinary  calculi 
are  still  but  imperfectly  known.  The  more  usual  are  the  fol- 
lowing :  (a)  An  excessive  proportion  of  the  precipitated  ingre- 
dient in  the  urine ;  (i)  A  too  acid  state  of  the  urine,  which  di- 
minishes its  solvent  power  over  uric  acid  and  the  urates ;  (e)  An 
alkaline  state  of  the  urine.  K  the  alkalescence  be  due  to  fixed 
alkali,  the  bone-earth,  phosphate  and  carbonate  of  lime  are  liable 
to  precipitation ;  this  is  however  a  very  rare  contingency  in  the 
human  subject,  though  common  in  the  herbivora.  K  the  alka- 
lescence be  due  to  carbonate  of  ammonia,  the  secondary  phos- 
phates are  precipitated;  {d)  Deficiency  of  chloride  of  sodium 
and  the  alkaline  phosphates  in  the  urine  reduces  its  solvent 
power  on  uric  acid  (Heller) ;  (e)  The  presence  in  the  urine  of 
an  abnormal  constituent  of  sparing  solubility,  such  as  cystine  or 
xanthine ;  (/)  The  accidental  presence  of  a  body  suitable  to 
form  a  nucleus,  such  as  a  small  mass  of  concrete  blood,  mucus, 
epithelium,  or  an  extraneous  body,  such  as  a  bit  of  bougie,  a 
piece  of  bone,  a  wire  or  needle,  a  bit  of  sealing-wax,  and  so  forth. 

OF  THE  PARTICULAR  VARIETIES  OF  URINARY    GRAVEL  AND   CALCULI. 

1.  Uric  add. — This  is  by  far  the  most  frequent  species  of  urin- 
Bry  concretion.  It  constitutes  probably  five-sixths  of  all  renal 
concretions,  and  of  vesical  calculi  which  have  only  recently  de- 
scended from  the  kidney.    As  gravely  uric  acid  may  be  passed  in 
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the  form  of  small  distorted  crystalliue  agglomerations,  or  as  little 
spherical  bodies,  ranging  from  the  size  of  a  poppy-seed  to  that 
of  a  mustard-seed,  or  in  flattened  warty  concretions  as  large  as 
split  peas.  All  these  have  a  yellowish,  brownish,  or  reddish 
color.  They  are  derived  from  the  kidney,  and  may  be  dis- 
charged singly  or  in  numbers  at  irregular  intervals. 

When  retained  in  the  bladder,  they  grow  into  flattened  oval 
calculiy  sometimes  roundish,  sometimes  elongated  like  an  almoud. 
They  vary  in  color  from  a  light  fawn  to  a  deep  brick-red,  accord- 
ing to  the  quantity  and  nature  of  the  urinary  pigment  which 
they  contain.  Their  surface  is  usually  studded  with  minute 
tubercles,  or  mamillations,  which  are  worn  into  smooth  &cetB 
if  more  than  one  stone  coexist  in  the  bladder.  Their  weight 
varies  from  a  drachm  to  an  ounce,  but  sometimes  reaches  four 
or  five  ounces. 

Uric  acid  calculi  possess  considerable  hardness;  their  specific 
gravity  is  about  1.5.  Uric  acid  is  best  recognized  by  the  mur- 
exid  test,  described  at  page  51.  Its  most  important  properties, 
from  a  therapeutical  point  of  view,  are  its  solubility  in  very  weak 
solutions  of  the  carbonates  of  potash  and  soda,  and  its  insolu- 
bility in  strong  solutions  of  the  same,  as  well  as  in  water  and 
dilute  acids. 

Pathologically,  uric  acid  is  closely  related  to  gout.  Hence 
the  frequency  of  uric  acid,  gravel  and  stone  in  the  wealthier 
classes  in  the  middle  and  later  periods  of  life. 

The  urine,  in  the  subjects  of  uric  acid  calculi,  is  acid,  and 
often  high-colored,  prone  to  deposits  of  uric  acid  crystals  and 
amorphous  urates. 

The  medical  treatment  of  this  class  of  calculi  will  be  described 
at  length  in  a  separate  section.     (See  Solvent  Trratment.) 

2.  Urate  concretions. — The  same  confusion  has  existed  respect- 
ing the  composition  of  these  concretions,  as  respecting  that  of 
the  amorphous  urate  deposit.  They  are  usually  designated  urate 
of  ammonia,  but  their  chemical  nature  requires  re-examination. 

They  constitute  small,  soft,  agglomerations  in  the  kidneys — 
rarely  in  the  bladder;  and  are  almost  confined  to  young  children. 
Heller^  states  that  he  has  found  them  several  times  in  the  kidneys 
and  ureters  of  sucking  infants  in  the  Vienna  Foundling  Hos- 

1  Harnconcretionen,  p.  184. 
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pttal.  They  formed  smaU  irregular  clumpB,  sometimes  heaped 
together  into  a  masB  as  large  as  a  kidney  bean.  Heller  eQcoun- 
tered  similar  cslcali  on  two  occasions  in  adults.  Urate  calculi 
are  very  rare,  and  never  reach  a  large  size.  It  may  be  doubted 
whether  the  calculi  described  by  Frout  as  urate  of  ammonia 
were  really  anything  more  than  fawn-colored  uric  acid. 

The  deposition  of  spiny  clumps  of  urate  of  soda  in  the  urinary 
passages  is  not  uncommon  in  the  febrile  complaints  of  infants 
and  young  children,  especially  when  there  is  temporary  reten- 
tion of  urine.  It  seems  not  unlikely  that  some  of  these  clumps  ' 
may  be  retained  in  the  pelvis  of  the  kidney  or  in  the  bladder, 
mnd  become  the  nuclei  of  future  calculi,  and  that  the  excessive 
frequency  of  calculi  in  children  is  due  to  this  cause.  (See  p.  59.) 

The  urine  from  which  this  variety  of  concretion  is  deposited 
has  an  acid  reaction,  and  the  medical  treatment  is  identical  with 
that  of  uric  acid  calculi.  The  circumstances  under  which  this 
concretion  is  deposited  must  be  carefully  distinguished  from 
those  in  which  urate  of  ammonia  (of  undoubted  composition) 
ie  depoBit«d  in  an  ammoniacal  urine  mixed  with  secondary 
phoaphates. 

Urate  concretions  are  distinguished  chemically  by  their  solu- 
bili^  in  hot  water. 

8.  Oxtdate  of  lime  or  mvlberry  calculus. — Oxalate  of  lime  may 
be  discharged  as  minute  concretions,  ol*  gravel,  from  the  kid- 
nay,  or  grow  to  be  a  stone  in  the  bladder.  In  the  former  case 
the  concretions  are  usually  smooth,  rounded,  grayisli  dark  bodies, 
resembling  hemp-seed. 

Vesical  calculi  of  this  class  are  exceedingly  hard,  and  break 
into  sharp  angular  fragments  when  crushed  by  the  litbotrite. 
They  are  usually  of  a  spherical  shape ;  their  surface  is  tubercu- 
lated  like  a  mulberry  (Fig.  33),  and  is  usually  of  a  blackish- 
brown  color.  Sometimes 
however  they  are  oval  and 
smooth,  and  of  a  bluish- 
gray  color. 

The  nucleus  of  a  mul- 
berry calculus  is  frequently 
oompowd  of  uric  acid ;  and, 
conversely  (though  much 
more    rarely),  a  uric   acid  ouimu onim* ormaiurr? Misnini 
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stone  may  have  a  nacletia  of  oxalate  of  lime.  Dr.  Beale  h&a 
farther  shown,  that  in  the  centre  of  a  nric  acid  nocleoa,  there  is 
often  a  microscopic  cinmp  of  damb-bella  of  oxalate  of  lime. 

Calculi  composed  of  alternate  layers  of  oxalate  of  lime  and 
aric  acid,  are  more  common  than  those  composed  of  oxalate  of 
lime  alone.  These  layers  may  form  complete  concentric  cap- 
sules, or  be  partial  and  imperfect.  In  the  latter  case  the  concte- 
tion  is  amenable  to  the  solvent  and  disintegrating  action  of  the 
alkaline  carbonates ;  in  the  former  it  is  wholly  beyond  the  power 
■  of  such  Holventa. 

Oxalate  of  lime  is  insoluble  in  alkaline  carbonates  and  organic 
acids;  but  it  dissolves  in  nitric  and  muriatic  acids.  When 
heated  before  the  blowpipe,  it  first  blackens,  and  finally  leaves 
a  bulky  white  ash  of  caustic  lime,  which  blues  moistened  litmns 
paper. 

During  the  formation  of  oxalate  of  lime  calculi,  the  urine  ia 
always  acid. 

4.  Q/sline. — (Jravel  and  calculi  of  cystine  belong  to  the  rarer 
species  of  tirinary  concretions.  They  are  usually  found  in  the 
bladder  as  large  calculi,  but  sometimes  they  are  discharged 
spontaneously  as  gravel.  I  have  in  my  collection  a  small  calcu- 
lus of  pnre  cystine,  weighing  only  a  grain  and  a  half;  it  is  one 
of  sevei-al  passed  at  divers  periods  by  an  artisan.  It  forms  a 
light  yellow  lenticular  mass,  with  a  rough  surface.  Sometimes 
vesical  calculi  of  cystine  attain  a  weight  of  three  or  four  ounces. 
They  are  usually  egg-shaped,  of  a  full 
^'''  ^*'  honey-yellow    color,  mamillated    on  the 

j^^^^^  surface,  and  lustrous,  as  if  studded  with 

oMB^K^^j^^i      minute    ciyatals.     When  cut  into,  they 
^^^^^^I^Hp      show  a  radiated  stnicture,  and  an  ob- 
^^^^^^^Hr        scurely  transparent  bnlliance  like  yellow 
bees'-wax.     They  are  usually  composed 

Seelioii   of  a  ojMim  cnlcu-  „  ^-  •       A         -A,  .i. 

]u>,  with  a  Duciem  of  urio  01  pure  cystme,  uumixcd  with  any  other 
"'pho'puie "'"'"''""'  substance.  Sometimes  they  have  a  nu- 
cleus of  uric  acid.  In  a  specimen  in  the 
Museum  of  the  Manchester  Infirmary  (Fig.  34)  the  central  no- 
dule is  uric  acid;  around  this  is  a  body  of  pure  cystine;  over^ 
lying  this  a  layer  of  mixed  uric  acid  and  cystine ;  and  envelop* 
ing  the  whole  a  crust  of  secondary  phosphates,  mixed  with 
cystine. 
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Cystine  calculi  possess  the  curious  property  of  assuming  a 
pale  green  color  when  long  exposed  to  full  daylight.  The  speci- 
men just  referred  to  afforded  an  interesting  example  of  this 
ch&nge.  The  calculus  had  been  divided  equatorially ;  one  half 
lay  in  the  cabinet  with  its  cut  surface  downwards,  and  the  other 
half  with  the  cut  surface  upwards,  exposed  to  the  light.  The 
latter  had  a  delicate  emerald  green  tint,  while  the  former  pre- 
served its  original  yellow  color. 

Another  curious  circumstance  in  the  history  of  cystine,  is  its 
tendency  to  run  in  families.  Dr.  Marcet  gives  an  account  of 
two  brothers  in  whose  kidneys  cystine  calculi  were  found. 
Both  Lenoir  and  Civiale  extracted  cystine  calculi  from  the  blad- 
ders of  two  brothers.  Toel  relates  the  history  of  two  sisters 
who  voided  cystine  with  the  urine. 

Cystine  calculi  are  much  more  friable  than  uric  acid  or  oxa- 
late of  lime.  They  are  easily  scraped  with  the  nail,  and  offer 
especially  favorable  objects  for  treatment  by  lithotrity. 

.  Cystine  is  recognized  with  great  facility.  If  a  particle  be 
placed  on  a  watch-glass,  or  on  a  slip  of  glass,  and  treated  with 
caustic  ammonia,  it  speedily  dissolves ;  by  exposure  to  the  air 
for  a  few  hours,  the  volatile  alkali  exhales,  and  beautiful  six- 
sided  crystals  are  deposited,  which  are  highly  characteristic  (see 
Fig.  12).  Cystine  is  also  soluble  in  the  mineral  acids ;  and  in 
the  fixed  alkalies  and  their  carbonates ;  but  it  is  precipitated  by 
organic  acids  and  by  carbonate  of  ammonia. 

5.  Xanthine  calculi  are  excessively  rare.  (See  Xanthine,  p. 
72.) 

6.  Faity  or  saponaceous  concretions.  Urostealith  (of  Heller).  In 
the  Museum  of  the  College  of  Surgeons  of  London,  there  are 
two  magnificent  specimens  of  vesical  calculi,  composed  of  a  cen- 
tral &tty  or  saponaceous  mass  surrounded  with  a  thick  invest- 
ment of  phosphates  (Fig.  35).  Both  belonged  to  Hunter's  col- 
lection, and  both  are  figured  and  described  in  the  catalogue  of 
calculi  published  in  1842.  They  are  described  as  "  consisting  of 
the  earthy  phosphates  deposited  upon  a  mass  of  oleate  and  mar- 
garate  of  lime."  This  mass  is  of  a  light  yellow  color,  and  its 
irregularities  correspond  with  those  of  the  cavity  in  which  it 
loosely  lies.  At  p.  129  of  the  catalogue,  the  following  ingenious 
remarks  are  made  respecting  the  probable  origin  of  these 
stones:   On  account  of  some  real  or  supposed  disease  of  the 
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bladder,  a  solution  of  aoap  has  been  injected  into  its  cavity ;  mn- 
tual  decompoaitiuQ  between  the  soap  and  the  Balta  of  the  urine 
has  been  the  necessary  result; 
^'<  ^^'  the  alkali  of  the  former  nniting 

with,  and  forming  soluble  com- 
pounds  with,  the  phosphoric 
and  other  acids  of  the  urine, 
while  the  earthy  bases  of  the 
urine  have  precipitated,  in  com- 
bination with  the  fattj  acids  of 
the  soap,  in  the  form  of  a  semi- 
gelatinona  sparingly  solnble 
compound,  being  in  fact  an 
earthy  soap;  this  substance, 
acting  as  a  foreign  body  in  the 
bladder,  has  induced  the  de- 
position of  the  phosphates,  and 
given  rise  to  the  formation  of 
calculus." 

The  fatty  or  saponaceous  masses  here  described  are  probably 
of  the  same  nature  as  those  described  by  Heller  in  1845,  and 
named  by  him  Uroskalitk.^  Only  one  other  case  has  been  pnb- 
lialied ;  it  was  observed  by  Dr.  W,  Moore  in  1853.* 

Heller's  patient  waj^  a  man,  24  years  of  age,  who  passed  a 
number  of  email  concretions  about  as  large  as  peas.  When 
freeli,  they  were  soft  and  elastic,  like  india-rubber,  but  dried  into 
hard,  brittle,  wax-like  masses.  They  dissolved  readily  in  caustic 
potash,  forming  soap.  They  also  dissolved  readily  in  ether,  but 
with  difficulty  in  alcohol.  In  hot  water  they  did  not  dissolve, 
but  Bot'tenod.  They  melted  with  heat,  and  eventually  burned 
with  11  bright  yellow  flame,  exhaling  an  odor  of  ahell-lac  and 
benzoin.  They  contained  a  large  quantity  of  earthy  phosphates. 
l)r.  Moore's  specimens  consisted  of  two  veiy  small  dark- 
brown  calculi,  which  had  a  soft  wax-like  consistence,  and  ap- 
peared to  consist  of  a  lime  soap.  They  partly  dissolved  in  hot 
alcohol ;  and  the  solution,  when  cold,  deposited  a  whitish  mat- 
ter, which  exhibited  numerous  fat  globules,  but  no  crystalline 


Section  of  a  fntty  or  pi 
tioD  (iiraiienlii/i)  mrri 
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plates.  When  incinerated  before  the  blow-pipe  they  yielded  a 
white,  alkaline,  calcareous  ash.  A  year  later.  Dr.  Moore  re- 
ceived from  Dr.  R.  Adams  two  calculi  taken  from  the  body  of 
this  patient.  One  was  a  large  phosphatic  stone,  in  the  centre 
of  which  was  a  cavity  containing  some  of  th^  same  dark-brown 
substance.  Dr.  W.  Davy,  who  examined  a  portion  of  this, 
judged  it  to  be  composed  of  lime  "  in  combination  with  the  fat 
or  waxy  substance  forming  some  organic  combinations  with  the 
fatty  acids.'' 

7.  Carbonate  of  lime. — Concretions  of  carbonate  of  lime  are  of 
extreme  rarity  in  the  human  subject.  Those  which  have  been 
described,  were  of  small  dimensions,  varying  from  the  size  of  a 
pea  to  that  of  a  hazel-nut,  smooth  on  the  surface,  gray,  yellow- 
ish, or  bronze-colored — sometimes  with  a  metallic  lustre,  and 
generally  very  hard. — (See  Carb.  Lime,  p.  84.) 

8.  Basic  phosphate  of  lime  or  Bone-earth. — Concretions  of  this 
substance  alone  are  very  rare.  They  were  formerly  confounded 
with  the  mixed  phosphates  which  constitute  the  secondary  de- 
posit. They  vary  in  size  from  a  pea  to  a  hen's  egg.  They  are 
white  and  chalky  in  appearance,  and  of  a  soft,  smoothish  ex- 
terior, with  an  earthy  fracture.  Sometimes  their  texture  is 
loose,  sometimes  very  compact. 

Bone-earth  rarely  alternates  with  any  other  deposit ;  occasion- 
ally, however,  it  does  so.  There  is  a  fine  specimen  in  the  mu- 
seum of  the  Manchester  Infirmary,  in  which  bone-earth  alter- 
nates with  uric  acid. 

When  the  urine  is  rendered  alkaline  by  alkalizing  salts,  or 
becomes  alkaline  after  a  meal,  the  bone-earth  phosphate  is  some- 
times abundantly  deposited;  but,  from  its  uncrystalline  condi- 
tion, it  has  very  little  tendency  to  agglomerate  into  concretions. 
Patients  may  pass  an  alkaline  and  turbid  urine  (from  this  cause) 
for  months,  without  practically  any  risk  of  the  formation  of  a 
stone,  as  is  daily  witnessed  in  the  now  favorite  method  of  treat- 
ing acute  rheumatism  by  alkalies. 

9.  Mixed  or  secondary  phosphates  {fusible  calculus). — ^The  com- 
position and  production  of  this  deposit  from  ammoniacal  urine 
has  been  already  explained.  It  rarely  forms  the  entire  of  a 
urinary  calculus ;  but  more  commonly  incrusts  calculi  of  some 
other  species,  or  an  extraneous  body  which  acts  as  a  nucleus 
(Fig.  86).    Concretions  of  this  substance  are  frequently  formed 

15 
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around  the  ineqnalitiea  of  fiugoiu  or  other  growths  of  the  on- 
nftry  organs.  Calcali  of  the  mixed  phosphates  may  go  <m  in- 
creasiag  for  an  indefinite  period,  and  completely  fill  the  bladder, 
attaining  a  weight  of  10,  20,  or  even  80  c 


Fig.  M. 


BMtton  at  ■  oonentton,  eondiUng  of  ■  Tut  sum  of  Um  mlud  pboqpIwtM,  dapodUd  n 


In  their  physical  characters,  fnsible  calcnli  moat  resemble  the 
bone-earth  phosphate.  They  are  nsaally  lax  and  friable,  com- 
posed of  concentric  laminEe,  or  irregular;  often  studded  on  the 
surface  with  brilliant  glistening  points  of  triple  phosphate  crys- 
tals. They  readily  break  down  under  the  lithotrite ;  but  the 
general  irritation  of  the  system,  and  the  frequent  coexistence  of 
grave  anatomical  lesions  in  the  urinary  passages  or  the  kidneys, 
render  these  cases  unfavorable  subjects  for  operation.  They  are 
especially  suited  for  a  solvent  treatment  by  means  of  acid  injec- 
tions, thrown  into  the  bladder  in  the  manner  practised  by  Sir 
B.  Brodie. 

Chemically,  this  concretion  is  characterized  by  fusing  into  an 
enamel,  when  strongly  urged  by  the  blow-pipe.    It  is  very  soln- 

>  Dr.   Uytterhoevon,   of  Brussels,  withdrew,  by  the  inprk-pubic  operation, 
from  the  bladder  of  a   man,  aged  thirty-nine,  an  euormoui  oral  concretion 
weighing  401  ounces,  and  measuring  round  its  looirest  i'"        .      •- ■     . 
believe  this  la  the  largeet  ever  extracted  from  a  living  peri 
■       '         ■■  '  ■      ■  ■'  ■■" ),Tr. 


weighing  401  ounces,  and  measuring  round  its  looirest  diameter  17  Inchea. 

believe  this  la  1'--   '--     ■     -    -   '  '- '"" '■   "-    '" 

growing  from  tl 
Qravelle,  Paris,  18S3.) 


;  from  iha  nge  of  twelve.     (Leroy  d'EtioIlea  (file),  Traits  pratique  de  la 


*  From  a  drawing  in  the  poesesaion  of  Ur.  Southam.  The  biatory  of  thii 
stone  (which  was  Buccessfully  removed  by  the  recto-vesical  operation)  U  given 
by  Mr.  Boutham  in  the  42d  vol.  of  the  Medico- Chi nirglcal  TnuuAcUou. 
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ble  in  aclda,  especially  the  mineral  acids ;  bat  wholly  insolnble 
in  water  and  alkalies. 

10.  ^V/rou  and  blood  eoneretums. — Marcet  ^vea  an  acconnt  of  a 
amall  cslculos  about  the  size  of  a  large  pea,  whicli  was  passed, 
after  mach  enffering,  by  a  gentleman  between  50  and  55  years 
of  age.  He  had  been  suffering  for  two  or  three  years  from 
^mptoms  of  urinary  calculi,  and  had  previously  passed  three 
similar  concretioiis.  The  specimen  examined  by  Marcet  had  a 
yellowish-brown  color,  somewhat  resembling  bees'-wax.  Its 
hardness  was  also  nearly  that  of  bees'-wax.  Its  surface  was  un- 
even, but  not  rough  to  the  touch;  it  was  somewhat  elastic. 
WLen  examined  chemically,  it  answered  to  reactions  of  fibrine. 

A  small  concretion,  about  the  size  of  a  small  pea,  was  handed 
to  me  for  examination  by  my  colleague,  Mr.  Beever.  It  had 
been  passed  by  a  man  of  thirty-five,  whose  urine  was  not  albu- 
minoas.  Its  texture  was  hard  and  brittle,  its  external  surface 
rough,  its  color  dark  reddish-brown.  It  swelled  into  a  volumi- 
nous coal  under  the  blow-pipe,  and,  when  fully  incinerated,  left 
a  very  scanty  white  ash.  It  was  evidently  composed  of  inspis- 
sated blood. 

A  patient  whom  I  recently  saw  with  Dr.  Hollaiid  was  in  the 
habit  of  passing  numbers  of  blood  concretions  of  a  softer  texture. 
He  bad  previously  suffered  from  hsematuria. 

Numerous  similar  concretions  were  found  loose  in  the  infan- 
dibnla  and  pelvis  of  the  kidney,  in  the  case  of  ruptured  kidney 
already  described  at  p.  111. 

My  collection  contains  a  very  fine  blood  concretion,  taken 
from  Hie  bladder  of  a  sheep  (Fig.  87).  The  specimen  was  pre- 
sented to  me  by  Mr.  Lund.  It  is  as  large 
as  a  small  walnut,  very  light — weighing  '''■  ^^■ 

only  87  grains.  It  is  nearly  spherical,  and 
exceedingly  rugged  on  the  surface,  which 
is  studded  all  over  with  reddisb-black 
warty  projections.  This  dark  warty  part 
forms  the  outer  crust  of  the  concretion,  is 
very  brittle,  and  breaks  with  a  lustrous 
fracture.  When  sawn  through,  the  rough 
ontside  crust  is  found  to  be  about  a  line 
thick ;  it  invests  an  oval  body,  which  has  an  even,  sharply  defined 
outline.    The  body  has  the  appearance  of  baked  clay ;  it  is  of 


Fig.  87. 
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nut-brown  color,  and  easily  scraped  with  the  nail.  It  breaks 
with  a  dull  fracture,  like  a  piece  of  catechu.  Examined  chemi- 
cally and  microscopically,  both  body  and  crust  were  found  to 
possess  the  characters  of  concrete  blood.  The  scanty  ash  ob- 
tained by  calcination  gave  abundant  evidence  of  iron. 

All  these  instances  appear  to  have  been  connected  with  the 
occurrence  of  renal  hsematuria.  Such  concretions  sometimes 
serve  as  nuclei  for  uric  acid  or  oxalate  of  lime  calculi.^ 

11.  Prostatic  cakvli. — ^Although  these  are  not,  strictly  speak- 
ing, urinary  products,  they  are,  in  very  rare  instances,  discharged 
spontaneously  with  the  urine,  and  therefore  deserve  some  notice 
in  this  connection. 

Mr.  n.  Thompson,  who  has  investigated  this  subject  with 
great  care,  states  that  the  existence  of  concretions  in  the  pros- 
tate is  almost  universal  after  the  age  of  puberty.  He  found 
them  invariably  present  in  seventy  prostates  which  he  examiued 
from  persons  above  twenty.* 

They  begin  as  minute,  globular,  transparent  bodies  in  the  fol- 
licles of  the  gland.  At  first,  they  are  wholly  composed  of  an 
albuminous  matter,  arranged  in  concentric  layers  round  a  vesi- 
cular nucleus.  But  as  they  grow,  they  are  gradually  more  and 
more  impregnated  with  mineral  matter,  until  at  length  they  at- 
tain the  hardness  of  the  hardest  urinary  calculi.  As  a  rule,  they 
produce  no  symptoms,  and  their  existence  is,  perhaps,  hardly  to 
be  looked  on  as  a  disease.  They  usually  vary  in  size  firom  a 
poppy-seed  to  j^*^^  of  an  inch. 

In  some  cases,  however,  the  process  does  not  stop  here.  The 
earthy  material  is  deposited  in  great  quantity ;  and  large  con- 
cretions are  formed,  which  encroach  on  the  glandular  tissue, 
and  project  into  the  urethra  in  the  form  of  oblong  masses,  which 
require  operative  procedures  for  their  removal. 

A  remarkable  and,  so  far  as  I  know,  unique  example  of  the 
spontaneous  expulsion  of  vast  numbers  of  minute  prostatic 
calculi  recently  fell  under  my  notice. 

The  patient  was  a  gentleman,  seventy  years  of  age,  sufiering 
from  enlarged  prostate,  under  the  care  of  Mr.  George  Hunstone, 
of  this  town.     On  the  20th   of  April,  1864,  Mr.  Hunstone 

*  Wilson's  Lectures  on  the  Urinary  Organs,  p.  ISl. 
'  H.  Thompsoni  On  the  Enlarged  Prostate. 
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brought  me  a  specimen  of  the  urine  for  examination.  It  was 
ammoniacal,  and  contained  a  good  deal  of  pus.  At  the  bottom 
of  the  vial  were  a  large  number  of  minute  amber-colored  cal- 
culi— ^the  largest  of  which  were  about  the  size  of  poppy-seeds, 
and  the  smallest  only  just  visible  to  the  naked  eye,  as  bright 
specks.  On  subsequent  occasions  Mr.  Hunstone  brought  me 
additional  quantities  of  urine  containing  similar  bodies.  Alto- 
gether I  obtained  about  eight  grains  of  these  calculi :  they  were 
easily  separated  from  the  urine  by  levigation  and  decantation. 
Mr.  Hunstone  stated  that  the  patient  had  been  in  the  habit  of 
voiding  these  calculi  for  some  months,  at  frequent  intervals. 
The  patient  died  some  months  back,  and,  unfortunately,  no  op- 
portunity was  afforded  of  making  Apost-moriem  examination. 

The  largest  of  the  specimens  in  my  possession  is  about  the 
size  of  a  mustard-seed;  there  are  a  good  many  as  large  as 
poppy-seeds;  but  several  hundreds  are  less  than  a  quarter  of 
this  size,  and  many  thousands  are  still  smaller.  They  are  mostly 
spherical  in  shape;  many  are  rudely  cubical  or  pyramidal. 
They  possess  a  full  amber  color,  and  are  finely  translucent. 
Under  tte  microscope  they  present  the  appearance  represented 
in  Fig.  88,  and  exhibit  an  infinite  series  of  concentric  lines. 
The  centre  or  nucleus  is  variously  composed.  In  some  of  them 
it  is  an  object  resembling  a  glandular  cell,  in  others  a  prismatic 
crystal,  in  others  amorphous  earthy-looking  matter.  In  some, 
again,  the  nucleus  is  double,  in  others,  treble,  or  even  quadruple 
(Fig.  38).  With  polarized  light  they  display  a  dark  cross,  as 
represented  in  the  lower  right-hand  comer  of  the  figure. 
When  crushed  they  break  into  angular  fragments. 

The  calculi  dissolve  rapidly  in  mineral  acids,  with  abundant 
disengagement  of  carbonic  acid — leaving  ragged,  brown,  flaky, 
organic  remnants.  Acetic  acid  acts  very  slowly  upon  them, 
without  disengagement  of  carbonic  acid ;  but  in  the  course  of 
two  or  three  days  all  the  mineral  matter  is  taken  up,  and  the 
animal  matrix  is  left,  as  soft,  light  balls,  preserving  the  stratified 
appearance  of  the  original  calculi,  but  with  a  diminution  of 
their  original  translucency.  They  are  unaffected  by  caustic 
potash.  The  murexid  test  yields  not  the  slightest  evidence  of 
uric  acid.  When  heated  to  whiteness  before  the  blow-pipe,  their 
surfiEU^es  fuse  into  a  brilliant  iron-gray  enamel,  which  protects 
the  deeper  parts.    As  the  incandescent  calculi  cool,  the  enar 
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melled  aurfaces  crack  into  DDinerons  minute  polygonal  apaces. 
When  pulverized  and  incinerated,  the  resulting  ash  does  not 
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change  the  color  of  moistened  litmus.  The  solution  of  the  cal- 
culi in  muriatic  acid  throws  down  an  ahundant,  white,  flocculeot 
precipitate,  when  saturated  with  caustic  ammonia.  These  re- 
actions indicate  that  they  are  composed  of  an  animal  matrix 
impregnated  with  a  mixture  of  phosphate  and  carbonate  of 
Ume.^ 


ON  THS   DIAQNOBIS   OF   THE   SFECISB   OF   DRINART   CALCULI  WITHIS 
TEE    BLADDER    OR    KIDNEY. 

It  would  greatly  facilitate  the  choice  of  the  most  appropriate 
treatment,  in  an  individual  case  of  urinary  calculua,  if  it  were 
possible  to  ascertain  beforehand  the  exact  nature  of  the  con- 

11  calculi  in  the  Uiueum  of  tbe  Lon- 
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cretion.  This  remark  applies  equally  to  surgical  and  medical 
treatment,  but  more  strongly  to  the  latter  than  to  the  former. 

The  degree  of  precision  of  this  knowledge,  attainable  in  dif- 
ferent cases,  varies  a  good  deal.  The  most  certain  knowledge 
is  gained  when  a  person  who  has  been  in  the  habit  of  sponta- 
neously voiding  small  concretions  becomes  afterwards  the  subject 
of  stone.  In  such  a  case  the  examination  of  the  calculi  previously 
passed  (supposing  them  to  have  been  preserved)  throws  a  sure 
light  on  the  nature  of  the  one  retained,  provided  the  epoch  at 
which  the  former  were  voided  be  not  too  remote,  and  the  charac- 
ters of  the  urine  continue  to  correspond. 

In  the  absence  of  this  kind  of  evidence,  certain  knowledge  of 
the  nature  of  the  stone  is  rarely  attainable ;  but  still,  it  is  gen- 
erally possible  to  indicate — ^firom  the  character  of  the  urine,  the 
constitution  of  the  patient,  and  the  known  relative  frequency  of 
the  several  species  of  stone — with  strong  probability y  the  species  to 
which  it  belongs;  and  also  (and  with  still  greater  certainty)  some 
of  the  species  to  which  it  does  not  belong. 

With  regard  to  the  character  of  the  urine,  the  most  important 
indications  are  supplied  by  the  nature  of  its  reaction,  and  the 
character  of  the  deposit  which  may  be  precipitated  from  it  The 
reaction  of  the  urine  may  be  (a)  acid ;  (b)  alkaline  from  fixed 
alkali ;  or  (c)  alkaline  from  carbonate  of  ammonia. 

a.  If  the  urine  be  acidj  the  stone  is  almost  sure  to  be  uric  acid 
or  oxalate  of  lime,  or  a  mixture  of  these  two.*  These  two  de- 
posits alternate  with  each  other  so  frequently,  and  at  such  short 
intervals,  that,  if  the  urine  be  free  from  uric  acid  or  an  oxalate 
of  lime  sediment,  there  is  nothing  to  indicate  directly  which  of 
ihe  two  species  the  stone  belongs  to..  But,  as  uric  acid  is  much 
more  common  than  oxalate  of  lime,  the  probabilities  are  con- 
siderably in  fevor  of  the  former.  K  the  urine,  on  cooling,  de- 
posit abundantly  either  uric  acid  or  oxalate  of  lime,  and,  hfortxari, 
if  either  of  these  deposits  are  found  in  the  urine  at  the  moment 
of  emission,  there  is  strong  probability  that  the  surface  of  the 
stone  is  of  the  same  nature ;  but  this  gives  no  warrant  of  the 
composition  of  the  deeper  strata. 

1  Concretions  of  xanthine,  fibrine,  and  fatty  matters,  are  altogether  left  out 
of  oontidermtion,  on  account  of  their  extreme  rarity.  Cystine  is  also  excessively 
rare;  wod  if  cystine  crystals  be  not  found  in  the  deposit,  it  may,  practically,  l!e 
likewise  excluded. 
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Vesical  calculi  are  usually  more  complex  in  their  composition 
than  renal  calculi.  The  latter  are  almost  always  composed  of 
one  single  ingredient ;  but  the  former  are  frequently  composed 
of  more  than  one  ingredient.  The  longer  a  calculus  has  resided 
in  the  bladder,  the  more  complex  will  its  composition  probably 
be;  and  conversely,  the  more  recent  its  descent  from  the  kidney, 
the  more  likelihood  that  it  is  composed  of  but  a  single  ingre- 
dient If,  therefore,  the  urine  be  acid,  and  the  calculus  of  recent 
date,  the  probabilities  are  greatly  increased  that  it  is  composed 
of  uric  acid  alone. 

As  mulberry  calculi  have  rough  surfaces,  they  usually  produce 
more  violent  irritation  of  the  bladder  than  the  smoother  stones 
composed  of  uric  acid.  This  indication  is,  however,  of  little 
practical  value,  and  the  exceptions  to  it  are  numerous. 

Persons  of  gouty  disposition  are  more  likely  to  be  the  subjects 
of  uric  acid  than  of  oxalate  of  lime  calculi. 

6.  K  the  urine  be  aUcaiine  from  faced  aUcaUy  the  stone  will  be 
composed  either  of  bone-earth  phosphate  or  carbonate  of  lime. 
Both  are  of  extreme  rarity. 

c.  K  the  urine  be  alkaline  from  carbonate  of  ammaniaj  the  com- 
position of  the  nucleus  and  body  of  the  calculus  can  no  longer 
be  divined ;  but  its  surface  or  crust  is  sure  to  be  composed  of 
the  mixed  phosphates.  The  depth  of  this  crust  can  only  be 
conjectured  from  the  intensity  of  the  ammoniacal  reaction,  the 
quantity  of  pus  and  flakes  which  are  discharged  with  the  urine, 
and  the  length  of  time  during  which  this  state  of  urine  has  per- 
sisted. Care  must  be  taken  to  ascertain  if  the  urine  be  ammo- 
niacal at  the  moment  of  emission  ;  for  in  most  cases  of  stone  there 
is  some  degree  of  cystitis,  and  the  presence  of  pus  causes  a  urine 
which  was  passed  acid,  speedily  to  become  ammoniacaL  The 
degree  of  the  ammoniacal  reaction  is  best  judged  by  the  intensity 
of  the  ammoniacal  odor,  by  the  gelatinized,  or  loose,  condition 
of  the  pus,  and  by  the  abundance  of  triple  phosphate  crystals. 
K  the  urine  be  only  very  feebly  ammoniacal,  or  have  only 
recently  become  ammoniacal,  the  phosphatic  crust  may  be  only 
a  thin  film.  In  the  case  of  large  or  old  phosphatic  concretions, 
fragments  of  phosphatic  dibris  are  frequently  voided  with  the 
urine.  If  the  ammoniacal  reaction  of  the  urine  is  once  estab- 
lished in  a  case  of  stone,  it  seldom  afterwards  gives  place  to  an 
acid  reaction. 
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Chxtallizb — On  the  Dissolution  of  Gravel  and  Stone  in  the  Bladder  (trans- 
lated by  Edwin  Lee).     Med.  Oaz.  1887,  p.  430. 

Oh.  Pxtit — Da  Traitement  M^ical  des  Calculs  Urinaires  par  les  Eaux  de 
Yichy.    Paris,  1884. 

Ch.  Pstit — Nouvelles  Observations  de  Guerisons,  etc.    Paris,  1887. 

Ch.  Pxtit — Da  Mode  d' Action  des  Eaux  Min^rales  de  Vichy.    Paris,  1850. 

CiTiALX— Da  Traitement  M^ical  de  la  Pierre.    Paris,  1840. 

Two  objects  are  to  be  held  in  view  in  the  medical  treatment 
of  gravel  and  calculi,  namely,  (A)  td  prevent  the  formation  of 
a  concretion  when  a  tendency  thereto  exists ;  and  (B)  to  dissolve 
or  &cilitate  the  expulsion  of  concretions  already  formed.  The 
treatment  of  the  organic  lesions  which  are  incidental  to  the  pre- 
sence of  calculi  in  the  urinary  passages,  will  be  considered — in 
80  far  as  they  implicate  the  kidneys  and  their  immediate  appen- 
dages— ^in  Part  EH,  with  the  other  organic  aft'ections  of  the  kid- 
neys. 

(a)   PRBVBNTIVB  TREATMENT. 

The  disposition  to  the  production  of  gravel  and  stone  gene- 
rally passes  by  imdetected,  until  a  concretion  is  actually  formed. 
The  general  health  is,  usually,  not  markedly  disturbed,  and  the 
local  symptoms  only  attract  attention  when  the  urinary  pas- 
sages begin  to  resent  the  presence  of  the  foreign  body. 

Sometimes,  however,  the  practitioner  becomes  aware  before- 
hand, from  the  character  of  the  urine  or  other  circumstances, 
that  the  formation  of  a  stone  is  a  probable  event  unless  preven- 
tive means  be  adopted. 

The  occurrence  of  a  deposit  of  uric  acid  or  oxalate  of  lime 
after  the  urine  has  stood  some  hours,  indicates  no  special  risk 
of  the  formation  of  a  stone ;  but  if  either  of  these  substances  be 
voided  with  the  urine,  as  gravel,  such  a  risk  does  certainly  exist, 
and  demands  to  be  provided  for.  Again,  if  the  urine,  although 
clear  when  voided,  lets  fall  a  crystalline  deposit  before  it  has 
campleieljf  cooled^  as  may  sometimes  be  seen,  especially  in  chil- 
dren, the  danger  of  the  formation  of  a  stone  cannot  be  over- 
looked. The  presence  of  cystine  in  the  urine  is,  at  all  times,  a 
drcomstance  which  demands  precautions  against  the  formation 
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of  a  calculus.  The  existence  of  an  ammoniacal  state  of  the 
urine,  also,  always  involves  a  risk  of  the  deposition  of  the  secon- 
dary phosphates. 

Independently  of  the  existing  state  of  the  urine,  evidence  of  a 
calculous  tendency  is  sometimes  obtained  from  the  antecedents 
of  the  patient.  If  the  patient  have  recently  voided  a  concretion 
with  the  urine,  or  if  one  have  been  removed  from  his  bladder 
by  surgical  operation,  there  is  reason  to  apprehend  a  continu- 
ance of  the  calculous  tendency,  and  the  formation  of  a  new  con-  ' 
cretion. 

Under  any  of  these  circumstances,  preventive  measures  are 
demanded.  These  may  be  divided  into  general  and  special  The 
former  apply  to  calculous  tendencies  of  every  kind ;  the  latter 
to  threatened  formation  of  some  particular  species  of  stone. 

Among  the  general  indications,  the  most  important  is  to  obvi- 
ate undue  concentration  of  the  urine.  This  is  effected  by  the 
systematic  use  of  increased  quantities  of  aqueous  drinks.  The 
urine  is  apt  to  reach  the  greatest  degree  of  concentration  at 
hours  remote  from  meal-times  (especially  during  the  two  or 
three  hours  which  precede  a  late  dinner),  and  during  the  hours 
of  sleep.  At  these  periods  the  flow  of  the  urine  is  exceedingly 
scanty ;  it  is  long  delayed  in  the  bladder  before  there  is  any  call 
for  its  evacuation ;  its  solid  constituents  are  in  excessive  propor- 
tion to  the  watery  parts,  so  that  the  urine  resembles  a  super- 
saturated saline  solution  ;  it  is  also  very  acid.  Here  are  united 
all  the  conditions  most  favorable  to  the  separation  of  some  of  its 
less  soluble  components.  Dr.  Prout  pointed  out  that  the  recum- 
bent posture,  during  sleep,  furnished  an  additional  source  of 
apprehension,  inasmuch  as  the  urine  is  no  longer  aided  in  its 
descent  by  the  force  of  gra\'ity ;  it  therefore  lingers  and  accumu- 
lates in  the  pelvis  of  the  kidney,  and  is  liable  to  deposit  some  of 
its  constituents  therein. 

All  these  untoward  contingencies  are  obviated  by  the  simple 
expedient  of  taking  a  tumbler  of  water  a  couple  of  hours  before 
dinner,  and  another  before  retiring  to  rest.  By  this  means 
the  urine  is  diluted,  and  its  escape  hastened  at  the  periods  when 
it  would  otherwise  be  dangerously  saturated,  and  unduly  de- 
layed in  the  excretory  conduits.  Two  other  points  are  worthy 
of  attention,  with  a  view  of  maintaining  the  urine  in  a  state  of 
safe  dilution,  and  providing  for  its  undelayed  expulsion.    These 
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are :  first,  that  a  too  great  interval  shall  not  elapse  between  any 
two  meals ;  and  secondly,  that  the  period  devoted  to  rest  in  bed 
shall  not  be  too  prolonged.  From  observations  recorded  in  a 
previous  page,  it  is  seen  that  a  meal  both  renders  the  urine  more 
abundant,  and  lessens  its  acidity.  An  individual  who  shows  a 
tendency  to  calculous  formations  should,  therefore,  be  directed  to 
take  four  or  five  light  meals  during  the  day,  at  about  equal  in- 
tervals, and  to  rise  betimes  in  the  morning. 

When  the  nature  of  the  calculous  tendency  is  ascertained, 
either  from  the  character  of  the  deposit,  or  from  the  composition 
of  a  previously  voided  concretion,  further  and  special  precautions 
should  be  recommended. 

If  the  tendency  be  to  the  precipitation  of  uric  acidy  the  acidity 
of  the  urine  should  be  lowered  by  the  moderate  employment  of 
the  acetate  or  citrate  of  potash.  A  drachm  of  either  salt  may 
be  taken  in  a  tumbler  of  water  at  bedtime,  and  again  on  rising 
in  the  morning.  The  diet  should  be  regulated  in  such  manner 
that  animal  flesh  shaU  not  form  a  too  prominent  part  of  it. 
Bich  wines  and  heavy  meals  must  be  strictly  prohibited,  and  a 
bland,  mostly  farinaceous,  diet  substituted. 

The  deleterious  effects  of  high  diet  on  uric  acid  gravel,  is 
aptly  illustrated  in  an  example  furnished  by  Magendie : 

Mr. ,  a  merchant  in  one  of  the  Hanseatic  cities,  possessed  in 

1814  an  ample  fortune,  and  he  lived  in  aceordaDce  with  his  means — 
kept  a  goocf  table,  and  indulged  in  its  pleasures  freely.  He  was  at 
this  time  tormented  with  gout  and  gravel.  Unexpectedly,  he  lost 
all  his  fortune  through  a  political  crisis,  and  was  obliged  to  take 
refuge  in  England,  where  he  lived  more  than  a  year,  almost  in  pov- 
erty, amid  numerous  privations;  but  his  gravel  completely  dis- 
appeared. Little  by  little  he  succeeded  in  repairing  his  affairs;  he 
reHumed  his  old  mode  of  life,  and  the  gravel  was  not  long  in  re- 
appearing. A  second  reverse  robbed  him  in  a  short  time  of  all  he 
bad  gained.  He  passed  into  France  almost  without  resources,  and 
his  regimen  was  consonant  to  his  means :  the  gravel  disappeared. 
Once  again  his  industry  restored  him  to  a  life  of  plenty  and  ease ;  he 
abandoned  himself  again  to  the  indulgences  of  the  table,  and  with 
them  appeared  once  more  his  old  enemy  the  gravel.^ 

The  special  preventive  treatment  of  cystine  concretions  is  iden- 
tical v^tb  that  of  uric  acid. 

With  regard  to  oxalate  of  limey  the  principal  indications  are, 

^  Magendie,  De  la  Gravelle,  p.  26. 
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to  dilute  the  urine  by  abundant  regulated  potation  of  aqueous 
drinks,  and  to  encourage  the  action  of  the  skin  by  baths,  Mo- 
tions, the  use  of  flannel  clothing,  and  exercise  in  the  open  air. 
It  is  important  also  to  guard  against  the  use  of  certain  vege- 
tables which  contain  large  quantities  of  oxalates  and  superoxa- 
lates  in  their  tissues.  The  general  use  of  rhubarb  tarts  in  this 
country  in  the  spring  months,  and  the  use  of  sorrel  as  salad  in 
France,  are  probably  frequent  causes  of  oxalate  of  lime  concre- 
tione.  Magendie  records  two  cases  in  which  it  appeared  highly 
probable  that  mulberry  calculi  had  been  produced  by  the  daily 
use  of  sorrel  (1.  c.  p.  121).  Both  these  articles  should  be  abso- 
lutely forbidden. 

Mineral  and  potable  waters  which  are  rich  in  lime,  should 
likewise  be  avoided. 

Heller  recommends  alkaline  substances,  on  the  grounds  that 
oxalate  of  lime  long  digested  with  alkaline  carbonates  is  re- 
solved into  a  soluble  oxalate,  and  that  uric  acid  is  the  source  of 
the  oxalic  acid  which  appears  in  the  urine.  Experiments  per- 
formed by  myself  on  mulberry  calculi,  yielded  no  evidence  that 
the  alkaline  carbonates  exert  any  solvent  action  thereon.  As  to 
the  second  point,  alkalies  do  not  prevent  undue  formation  of  uric 
acid,  but  merely  facilitate  its  elimination.  Nevertheless,  I  have 
seen  instances  in  which  rendering  the  urine  freely  alkaline, 
caused  an  oxalate  of  lime  deposit  to  temporarily  disappear  firom 
the  urine. 

Basic  phosphate  of  lime  and  carbonate  of  Ume  (unmixed  with 
triple  phosphate)  are  among  the  rarest  forms  of  urinary  calculi. 
Against  them  the  proper  precautionary  measures  are,  to  endea- 
vor to  remove  the  alkalescence  of  the  urine  by  the  exhibition 
of  carbonic  acid  waters,  and  to  exclude  as  much  as  possible  all 
articles  of  food  and  drink  which  are  rich  in  calcareous  salts. 

The  precipitation  of  the  secondary  phosphates  frequently  requires 
precautionary  measures  to  prevent  calculous  concretions.  K 
severe  cystitis  follow  lithotomy  or  lithotrity,  there  is  cause  to 
fear  a  deposition  of  phosphatic  matter  upon  some  fragment  left 
in  the  bladder,  or  on  a  mass  of  inspissated  pus  and  mucus. 
Indeed,  whenever  the  urine  is  highly  ammoniacal,  the  same 
danger  is  not  remote.  To  guard  against  it,  the  irritation  of  the 
bladder  should  be  allayed  by  appropriate  means,  and  the  viscus 
should  be  thoroughly  washed  out,  at  least  twice  a  week,  with 
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water,  or  with  a  Bolution  containing  a  drachm  of  the  commercial 
muriatic  acid  to  a  pint  of  water. 

(b)  solvent  treatment. 

For  therapeutical  purposes,  urinary  calculi  may  be  divided* 
into  two  classes,  viz.,  those  which  are  soluble  in  alkalies ^  and  those 
which  are  soluble  in  acids.  To  the  former  category  belong  uric 
acid,  the  urates,  and  cystine;  to  the  latter  phosphatic  and  mul- 
berry calculi.  Those  which  are  soluble  in  alkalies  may  (tjon- 
ceivably)  be  attacked  by  alkalizing  the  urine  by  means  of  certain 
salts  administered  by  the  mouth,  or  by  injecting  alkaline  solu- 
tions into  the  bladder.  Those  which  are  soluble  in  acids  can 
only  be  attacked  by  the  latter  method,  inasmuch  as  acids  cannot 
be  made  to  pass  through  the  kidneys,  save  in  insignificant  pro- 
portions.* 

It  will,  however,  be  shown  in  the  sequel,  that  alkaline  sub- 
stances, used  in  the  way  of  injections,  act  so  feebly  on  uric  acid 
calculi  that  no  useful  results  can  be  expected  from  their  opera- 
tion ;  also  that  mulberry  calculi  are  unassailable  by  any  solvent 
method  hitherto  proposed;  so  that  the  solvent  treatment  of 
urinary  calculi  resolves  itself  practically  into  two  lines  of  action, 
viz.,  attacking  uric  acid  calculi  (and  their  congeners)  by  alka- 
lizing the  urine  by  means  of  medicines  administered  internally, 
and  phosphatic  calculi,  by  injecting  acid  solutions  into  the 
bladder. 

It  is  a  noteworthy  fi^t  that  alkaline  substances  had  obtained 
an  extended  reputation  in  the  treatment  of  calculous  disorders, 
long  before  the  composition  of  urinary  calculi  had  been  discov- 
ered. In  1789  a  remedy  of  this  class — the  nostrum  of  Joanna  Ste- 
phens— made  so  great  a  noise  that  Parliament  appointed  a  com- 
mission of  professional  men  to  inquire  into  its  virtues.  The  com- 
mission reported  favorably,  and  a  reward  of  £5000  was  assigned 
to  Miss  Stephens  for  the  secret  of  its  composition.     The  active 

^  Varioiu  attempts  have  also  been  made  to  ap];)ly  galvanism  to  the  solution  of 
ftones  in  the  bladder.  It  was  ingeniously  conceived  that  the  decomposition  of 
ft  solution  of  nitrate  of  potash  within  the  bladder,  by  a  galvanic  current,  would 
•et  free,  simultaneously,  both  nitric  acid  and  caustic  potash— one  or  other  of 
which  is  capable  of  acting  on  every  variety  of  stone.  But  the  mechanical  diffl- 
cnltiet  of  tnis  proceeding  have  hitherto  proved  insurmountable ;  and  the  slow 
action  which  mv  experiments  prove  solutions  of  caustic  potash  to  have  on  uric 
acid  calculi,  ana  solutions  of  nitric  acid  on  mulberry  calculi,  render  it  hopeli^ 
eT«r  to  obtain  results  of  practical  utility  by  this  method.  See  also  Heller't 
Hamooncretionen,  p.  99. 
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ingredients  in  this  nostrum  were  burnt  eggHshells  and  snails, 
with  Alicant  soap.  As  soon  as  the  secret  was  divulged,  soap, 
soap-Ije  (solution  of  caustic  potash),  and  lime-water,  were  tried 
in  all  kinds  of  calculous  cases.  The  indiscriminate  use  of  the 
remedies  led,  as  might  have  been  anticipated,  to  contradictoiy 
results.  Both  successes  and  &ilures  were  published  in  large  num- 
bers;^ and  opinion  was  much  divided  as  to  their  utility.  About 
this  time  the  successes  of  Cheselden  gave  a  great  impulse  to  lith- 
otoix»y,  and  the  use  of  solvents  gradually  fell  into  discredit  The 
subject  was  resuscitated  in  France  about  a  century  later,  under 
the  inspiration  of  the  great  advances  then  made  in  chemical  sci- 
ence, and  especially  of  the  discoveries  of  Wollaston  and  Four- 
croy  into  the  nature  and  composition  of  urinary  calculi.  The 
virtues  of  the  alkaline  bicarbonates — and  more  particularly  of 
the  bicarbonate  of  soda,  the  active  ingredient  of  the  Vichy 
springs — ^were  brought  into  prominence;  and  a  considerable 
number  of  cases,  successfully  treated  by  these  means,  were  pub- 
lished by  Chevallier  and  Ch.  Petit.  But  again,  the  absurd  claim 
of  universal  efficacy  brought  the  solvent  treatment  into  con- 
tempt, and  for  the  last  twenty  years,  and  more,  urinary  calculi 
have  been  almost  wholly  abandoned  to  the  surgeon. 

A  perusal  of  the  literature  of  these  two  periods,  however, 
strongly  suggested  the  desirability  of  subjecting  the  question  to 
a  new  examination,  with  a  view  of  ascertaining  the  causes  of  the 
discrepant  experience  of  past  times,  and  also  of  indicating  with 
some  approach  to  certainty,  what  may  be  rationally  expected 
from  a  solvent  treatment,  in  what  cases  it  is  applicable,  and  the 
precise  mode  of  carrying  it  out  effectually. 

For  the  purpose  of  clearing  up  these  questions,  the  present 
writer  undertook  an  extensive  series  of  experiments,  and  made 
numerous  clinical  observations.  The  facts  observed  are  em- 
bodied in  a  paper  read  before  the  Medical  and  Chirurgical  So- 
ciety on  March  28, 1865.  To  this  paper  the  reader  is  referred 
for  fuller  details.  The  results  obtained  seem  to  demand  a  con- 
siderable modification  of  the  prevailing  opinion  regarding  the 
inutility  of  the  solvent  treatment.  They  do  not  by  any  means 
indicate  the  general  possibility  of  substituting  a  solvent  for  a  me- 

I  Ploucquet  gives  a  list  of  more  than  forty  papers  and  pamphlets,  pabliahed  on 
the  subject  aboat  1740. 
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chanical  treatment  of  vesical  calcali ;  but  they  suggest  an  essen- 
tial improvement  in  the  treatment  of  rmal  calculi ;  they  also  in- 
dicate that  uric  acid  and  cystine,  under  certain  circumstances, 
are  capable  of  solution  in  the  bladder,  by  means  of  alkaline  salts 
administered  by  the  mouth,  at  a  rate  which  admits  of  practical 
application ;  and  that,  in  certain  picked  cases  of  this  class,  a 
solvent  treatment  deserves  to  be  resolutely  tried,  before  having 
recourse  to  the  more  dangerous  methods  of  lithotomy  and  litho- 
trity. 

Attention  was  naturally  directed  in  the  first  instance,  and 
chiefly,  to  uric  acid,  both  on  account  of  its  being  by  far  the  most 
common  constituent  of  urinary  calculi,  and  also  on  account  of 
its  offering  the  greatest  probabilities  of  success.  But  the  inquiry 
was  not  altogether  confined  to  uric  acid :  experiments  were  also 
made  on  the  solubility  of  cystine,  oxalate  of  lime,  and  phosphatic 
calculi. 
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Alkaline  Salts  by  the  Mouth. 

The  inquiry  respecting  uric  acid,  set  out  from  two  known 
data,  viz. : 

Mrst. — That  solutions  of  the  alkaline  carbonates  exercise  a 
solvent  action  on  uric  acid. 

Second. — That  the  urine  can  be  rendered  alkaline  from  al- 
kaline carbonates  by  the  administration  of  certain  salts 
by  the  mouth. 

Starting  from  these  data,  a  number  of  preliminary  questions 
immediately  presented  themselves,  which  it  was  necessary  to 
answer  before  proceeding  to  the  more  practical  part  of  the  in- 
quiry. These  were :  1.  Whether  is  carbonate  of  potash  or  car- 
bonate of  soda*  the  better  solvent  for  uric  acid?  2.  What  is 
the  best  strength  of  solution  to  employ?  3.  What  is  the  effect 
of  varying  quantities  of  the  solution  on  the  results  obtained  ? 

Answers  to  these  questions  were  sought  by  placing  sections 

I  The  experiments  were  principally  directed  to  ascertain  the  effects  of  the  al- 
kaline carb(fnaie3y  because  all  salts  which  have  the  power  of  alkalizing  the  urine 
to  a  useful  degree,  appear  in  the  urine  as  carbonates.  A  number  of  other  salts 
were  however  tried,  viz.,  neutral  and  alkaline  borates,  phosphates,  and  soaps. 
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of  uric  acid  calculi,  usually  weighing  about  100  grains,  in  10-oz. 
vials,  and  causing  currents  of  the  different  solutions,  at  blood 
heat,  to  pass  over  them  at  a  regulated  rate. 

1.  With  regard  to  the  comparativb  solvent  powbbs  of  cab- 

BONATB    OF    POTASH    AND    CARBONATB    OF    SODA,   the   experimeDtS 

indicated  clearly  that  potash  dissolved  uric  acid  more  rapidly 
than  soda.  A  solution  of  carb,  potash,  containing  SO  grains  to 
the  pint,  dissolved  daily,  11.9  per  cent  of  a  uric  acid  calculus; 
while  a  solution  of  carb.  soda  of  equal  .strength,  dissolved  only 
10.3  per  cent.  The  potash  salt  possessed  a  further  advantage 
in  its  wider  range  of  solvent  power  with  the  stronger  solutions. 
This  latter  point  will  be  better  understood  after  the  effects  of 
solutions  of  different  strength  have  been  considered  in  the  next 
paragraph.* 

2.  The  Strength  of  the  Solution  was  found  to  affect  its  sol- 
vent capacity  more  than  any  other  condition.  It  soon  became 
apparent  that  only  very  weak  solutions  could  yield  any  useful 
results.  The  greatest  solvent  power  was  found  to  reside,  in  so- 
lutions containing  from  40  to  60  grains  of  carbonate  to  the 
imperial  pint.  Below  this  strength,  the  power  of  the  solutions 
gradually  declined,  until,  with  solutions  containing  less  than 
three  grains  to  the  pint,  the  solvent  power  scarcely  exceeded 
that  of  ordinary  water.  On  the  other  hand,  with  solutions  above 
the  strength  of  60  grains  to  the  pint,  dissolution  was  impeded, 
and  finally  arrested,  by  the  formation  of  a  white  crust  or  coat 
of  alkaline  bi-urate  on  the  surface  of  the  calculus.  With  a 
solution  of  80  grains  to  the  pint,  this  bi-urate  crust  was  loose 
and  easily  detached,  like  a  layer  of  whitewash;  but  with  a  solu- 
tion of  120  grains  to  the  pint,  the  crust  was  tenacious  and  adhe- 
rent, and  very  little  dissolution  took  place  with  carbonate  of 
potash,  and  none  at  all  with  carbonate  of  soda.  With  solutions 
of  160  and  240  grains  to  the  pint,  there  was  no  loss  of  weight 
with  potash  or  soda;  the  fragments  became  invested  with  a 
thin  tough  coating  of  white  bi-urate,  resembling  white  paint, 
which  put  a  stop  to  all  solvent  action.* 

1  Several  experiments  were  also  made  with  carbonate  of  lithia,  which  has  been 
much  vaanted  in  recent  times  as  a  solvent  for  uric  acid.  Its  power  was,  how- 
ever, found  much  inferior  to  that  of  the  carbonates  of  potash  and  f^oda.  Its  re- 
putation seems  to  have  arisen  from  its  comparative  insolubility.  Only  weak  so- 
lutions of  carb.  lithia  could  be  employed,  and  these  were  compared  with  solotions 
of  potash  and  soda,  which  were  too  strong. 

*  For  further  information  regarding  this  white  coating  of  bi-urate,  see  an  ab- 
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Tlie  following  table  exhibits  the  results  obtained  with  solu- 
tions of  carbonate  of  potash  of  varying  strength : 
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The  quantity  of  solution  permitted  to  flow  over  the  stone 
was,  generally,  six  pints  in  the  twenty-four  hours. 

&  It  was  at  first  supposed  that  the  quantity  of  thb  solution 
permitted  to  flow  over  the  stone,  would  greatly  influence  the 
rate  of  dissolution;  but  on  actual  trial,  the  effect  of  quantity, 
within  the  limits  necessaril}^  imposed  by  the  capacity  of  the 
kidneys  to  eliminate  fluids,  proved  to  be  comparatively  unim- 
portant. In  order  to  obtain  comparable  results,  different  quan- 
titieB  of  a  solution  of  uniform  strength  were  passed  over  the 
nine  stone  on  successive  days. 

A  solution  of  carbonate  of  potash,  containing  thirty  grains  to 
the  pint,  gave  the  following  results: 


DsOyflow. 

16  pints 

5  " 

6  " 
4    " 


DaOy  loM  of  weiglit. 
18.0  per  cent. 
15.0 
10.2 
9.5 
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A  flow  of  even  one  or  two  pints  per  day,  with  a  solution  of 
suitable  strength,  produced  a  copious  dissolution.  Two  pints  of 
a  solution  of  carbonate  of  potash,  containing  forty  grains  to  the 
pint,  caused  a  daily  dissolution  of  17.1  per  cent. 

4.  With  regard  to  the  absolute  ratb  op  dissolution  attain- 
able, the  experiments  opened  out  an  inviting  prospect.  The 
solutions  of  masjmum  solvent  power  dissolved  from  ten  to 
twenty  per  cent  of  the  calculi  in  the  course  of  twenty-four 
hours.     If  results  approaching  these  could  be  obtained  in  the 


strmct  of  a  paper  by  th&  author  in  the  Trans,  of  the  Brit.  Amoc.  for 
Sdence  for  l&l;  alto  Beale's  ArchiveB  for  1S62.  ^ 
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living  body,  a  little  consideration  will  show,  that  such  an  im- 
pression could  be  made  on  a  uric  acid  concretion,  in  a  few  weeks 
or  months,  as  would  either  entirely  dissolve  it,  or  reduce  its 
dimensions  to  a  point,  which  would  enable  it  to  escape  spontar 
neously  by  the  natural  passages. 

Having  disposed  of  these  preliminary  inquiries,  the  next 
points  to  be  ascertained  were:  the  best  way  of  alkalizing  the 
urine,  so  as  to  impart  to  it  an  alkalescence  corresponding  to 
that  of  solutions  of  carbonate  of  potash  of  maximum  solvent 
power;  also  to  examine  the  actual  effect  of  alkalized  urine 
passed  over  uric  acid  calculi,  in  a  vial,  at  blood  heat* 

5.  The  most  convenient  way  of  ALEALizmo  thb  ubikb,  waB 
found  to  consist,  in  giving  frequently  repeated  doses  of  the 
acetate  or  the  citrate  of  potash.  Both  these  salts  are  extremely 
soluble ;  they  are  well  borne  by  the  stomach;  they  do  not  inter- 
fere with  digestion  nor  occasion  purging.  Weight  for  weight, 
the  two  salts  were  found  to  possess  nearly  equal  alkalizing 
powers.  With  some  individuals  the  acetate  agreed  better  than 
the  citrate ;  with  others  the  converse  was  the  case. 

In  order  to  maintain  the  urine  at  a  degree  of  alkalescence 
that  should  correspond  to  the  maximum  solvit  power  of  solu- 
tions of  carbonate  of  potash  (t.  e.,  an  alkalescence  equal  to  about 
50  grains  of  carbonate  to  the  pint),  it  was  found  necessary,  in 
adults,  to  administer  from  40  to  50  grains  of  the  acetate  or  cit- 
rate of  potash,  dissolved  in  three  or  four  ounces  of  water,  every 
three  hours. 

It  was  found  quite  impossible  to  maintain  the  urine  at  an 
absolutely  constant  degree  of  alkalescence,  however  short  the  in- 
tervals at  which  the  dose  was  repeated.  The  activity  of  the 
kidneys  oscillates  from  hour  to  hour ;  at  one  time  the  urine  is 
secreted  abundantly  and  dilute,  and  then  the  degree  of  alkales- 
cence necessarily  falls;  at  another  time  it  is  secreted  more 
scantily  and  more  concentrated,  and  then  the  degree  of  alkales- 
cence rises.  When,  however,  the  above  dose  was  exhibited 
with  regularity,  every  second  or  third  hour,  the  oscillations 
rarely  passed  an  alkalescence  equivalent  to  20  grains  to  the  pint, 
on  the  one  hand,  and  80  grains  to  the  pint  on  the  other :  and, 
as  a  rule,  the  alkalescence  ranged  between  35  and  60  grains  to 
the  pint — which  corresponds,  sufficiently  exactly,  with  the  maxi- 
mum solvent  power  of  a  solution  of  carbonate  of  potash  in  water. 
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6.  When  urine,  alkalized  by  the  internal  administration  of 
these  salts,  was  passed  over  the  sur&ce  of  uric  acid  calculi,  at 
blood  heat,  the  calculi  were  found  to  undergo  solution  at  thb 
MBAN  BATB  of  12^  grains  in  the  24  hours. 

In  performing  this  experiment  it  was  found,  that,  unless  the 
calculus  -and  vial  were  frequently  cleansed  by  immersion  in 
water,  the  urine  became  ammoniacal,  and  the  calculus  became 
covered  over  with  a  crust  of  the  mixed  phosphates,  which 
speedily  put  a  stop  to  the  solvent  action  of  the  alkalized  urine. 
An  important  practical  deduction  flowed  from  this  fact,  viz., 
that  when  an  ammordaeal  state  is  developed^  the  solvent  power  of  (dka- 
Szed  urine  is  entirely  nullified^  by  the  deposition  of  the  mixed  phos- 
phates on  the  surface  of  the  calculus. 

The  urine  of  patients  taking  full  doses  of  the  citrate  or 
acetate  of  potash,  is  generally  clear,  and  shows  no  tendency  to 
deposit,  even  on  standing.  But  this  is  not  invariably  the  case ; 
it  is  sometimes  turbid  from  deposition  of  the  amorphous  phos- 
phate of  lime.  Two  conditions  seemed  especially  to  favor  this 
deposition,  namely,  the  febrile  state,  and  the  digestion  of  a 
heavy  meal.  The  amorphous  phosphate  is  not  unfrequently 
deposited,  as  we  have  already  seen  (p.  89),  after  a  meal,  in 
healthy  persons  who  are  not  taking  any  alkalizing  medicines : 
the  circumstance  is,  therefore,  not  to  be  regarded  as  an  unna- 
tural or  hazardous  one.  It  is,  further,  to  be  borne  in  mind,  that 
the  amorphous  phosphate  differs  essentially  from  the  mixed 
phosphates  thrown  down  in  an  ammoniacal  urine.  The  former 
is  a  loose  flocculent  substance,  which  shows  no  tendency  to 
aggregate  into  concretions;  the  latter,  on  the  other  hand,  is 
partly  crystalline,  and  speedily  incrusts  any  object  brought  into 
contact  with  it.  The  establishment  of  this  distinction  disposes 
of  one  objection  which  has  been  urged  against  alkaline  solvents. 

It  now  remains  to  bring  forward  illustrations  of  the  applica- 
tion of  the  solvent  treatment  in  practice;  to  distinguish  the 
cases  in  which  the  treatment  is  applicable ;  to  lay  down  direc- 
tions for  carrying  it  out  effectually;  and,  finally,  to  examine 
some  of  the  objections  which  have  been  urged  against  its  em- 
ployment. 

7.  Illustbations  of  the  practical  employment  of  alkaline 
solvents,  may  be  divided  into  cases  of  renal  calculi,  and  cases  of 
vetkal  calculi. 
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One  of  the  first  rational  attempts  to  treat  renal  gravel  of  nric 
acid  by  alkaline  solvents,  was  made  by  the  celebrated  Mascagni 
in  his  own  person.  He  gives  the  following  account  of  his  case 
in  the  Memoirs  of  the  Italian  Society  for  1804 : 

I  had  been  subject  for  several  years  to  pains  in  the  lambar  re- 
ffioDS,  and  I  voided  from  time  to  time  gravelly  concretions  of  a  vd- 
low-oehre  and  brick-red  color.  Knowing  that  gaseons  alkaline 
fluids  had  been  used  in  such  cases,  I  took  some  on  several  occasions 
with  benefit.  I  imagined  I  could  obtain  greater  effects  with  carbo- 
nate of  potash. 

In  the  month  of  August  and  September,  1799,  having  been  obliged 
to  lead  a  sedentary  life,  I  was  cruelly  attacked  with  pains  in  the 
kidneys,  and  I  voided  a  considerable  number  of  small  concretions, 
some  of  which  were  large  enough  to  be  regarded  as  veritable  calcolL 
They  were  reddish  and  crystalline;  they  were  deposited  at  the 
bottom  of  the  vessel  each  time  I  made  water,  and  I  could  see  their 
glistening  facets  through  the  transparent  urine.  I  was  also  subjeci 
to  an  excess  of  acid  in  the  stomach,  which  was  perceived  in  the 
mouth.  I  examined  my  urine  and  found  in  it  a  free  acid,  which,  as 
well  as  the  concretions,  I  recognized  as  consisting  of  uric  acid. 

Having  thus  assured  myself  of  the  nature  or  the  concretions  I 
was  voidmg,  I  resolved  to  make  use  of  the  carbonate  of  potash  and 
to  observe  the  result.  I  took  the  first  day  about  a  drachm,  one  half 
in  the  morning  fasting  and  the  other  half  in  the  evening.  I  dined 
at  one  o'clock  in  the  afternoon.  This  salt  dissolved  in  ten  ounces  of 
water  had  very  little  taste,  it  caused  no  disturbance  of  the  stomach 
or  bowels ;  but  as  soon  as  I  swallowed  it,  it  occasioned  a  considera- 
ble disengagement  of  carbonic  acid  gas,  which  was  felt  in  the  mouth 
and  discharged  by  the  anus. 

The  second  day  I  took  two  drachms,  and  the  third  day  three 
drachms ;  and  I  continued  this  dose,  dissolved  in  twenty  ounces  of 
water,  for  ten  days.  Before  using  the  carbonate  my  urine  was  very 
acid,  and  intensely  reddened  blue  litmus  paper.  On  the  second  day 
the  paper  changed  color  very  little,  and  none  at  all  on  the  third  day. 
The  acid  of  my  urine  was  therefore  saturated.  At  this  epoch  the 
renal  pains  diminished,  and  I  voided  no  more  gravel  with  the  urine. 
Afterwards  the  pains  ceased  entirely,  the  urine  became  less  loaded, 
and  I  recognized  the  potash  in  excess, 

I  ceased  to  use  the  carbonate  of  potash,  and  for  some  months  I 
voided  no  concretions.  Being  subsequently  attacked  with  the  same 
symptoms,  I  had  recourse  to  the  same  remedy,  and  I  obtained  the 
same  good  effects.  I  have  repeated  this  medico-chemical  experiment 
every  time  I  have  felt  the  same  inconvenience,  and  always  with 
success.  Two  y6ars  have  now  elapsed  since  I  voided  any  concre- 
tions, though  I  no  longer  make  use  of  the  potash.^ 

The  following  example  from  my  own  practice  is  not  dis- 
similar : 

1  Magendie,  De  la  Gravelle,  p.  S6. 
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In  July,  I860,  a  stout  middle-aged  gentleman  brought  to  me 
eleven  small  concretions,  varying  from  the  size  of  a  pea  to  that  of  a 
large  pin's  head.  He  had  voided  these  with  the  unne  a  few  days 
previously;  they  were  composed  of  uric  acid.  He  stated  that  three 
years  before,  he  was  attacked  with  renal  colic,  which  subsided  on  the 
third  day  with  the  discharge  of  a  small  calculus  by  the  urethra. 
From  this  period  to  the  time  of  my  seeing  him,  attacks  of  renal 
colic,  terminating  in  the  discharge  of  small  brownish  concretions, 
recurred  with  great  regularity  at  intervals  of  three  or  four  months. 

The  urine  was  found  to  be  acid  and  high-colored:  the  general 
health  was  somewhat  impaired  by  his  periodical  wifferings. 

In  projecting  the  plan  of  treatment,  it  was  considered  that  the 

Ctient  had  in  all  probability  a  number  of  similar  concretions  still 
Iged  in  his  kidneys.  The  dissolution  of  these  was  the  first  object; 
the  next  was  to  prevent  their  formation  in  the  future.  Seeing  the 
small  size  of  the  concretions,  it  was  thought  that  by  keeping  up  a 
persistently  alkaline  state  of  the  urine  for  a  week  or  two,  complete 
dissolution  of  them  would  be  effected.  With  this  view  citrate  of 
potash,  in  two-scruple  doses,  dissolved  in  half  a  pint  of  water,  was 
administered  every  three  hours  for  a  fortnight.  Afterwards  the 
patient  took  a  drachm  of  the  same  salt  in  a  tumbler  of  water  night 
and  morning  for  a  period  of  three  months.  As  no  recurrence  of  the 
renal  pains  took  place,  nor  the  discharge  of  anv  concretions,  the 
medicine  was  discontinued;  but  the  patient  was  mstructed  to  take 
every  night  before  going  to  bed  a  tumbler  and  a  half  of  water. 
This  practice  he  has  continued  up  to  the  present  time  (October, 
1864).     There  has  been  no  return  of  the  symptoms. 

A  considerable  number  of  examples  of  the  successful  treat- 
ment of  vesical  calculi  by  alkaline  solvents  lie  buried  in  the 
forgotten  publications  which  appeared  in  this  country  about  the 
middle  of  the  last  century,  when  the  remedy  of  Miss  Stephens 
made  so  great  a  noise.  Some  fifteen  or  twenty  cases  were  also 
collected  by  Chevallier  and  Petit  at  a  later  epoch,  when  the 
qnestion  was  resuscitated  in  France  thirty  years  ago. 

Most  of  these  reports  are  vitiated  by  the  absence  of  informar 
tion  as  to  the  nature  of  the  stone  and  the  condition  of  the  urine. 
At  the  former  epoch  (1740),  urinary  calculi  were  all  supposed  to 
be  of  the  same  nature,  and  that  an  unknown  one.  At  the  latter 
epoch  the  chemical  composition  of  urinary  calculi  was  indeed 
known,  but  some  of  the  most  important  points  in  their  develop- 
ment were  misunderstood ;  urinary  chemistry  was  still  in  its  in- 
fiEUicy ;  and  the  same  absurd  pretension  of  universal  eflicacy  was 
put  forth  on  behalf  of  alkaline  substances  which  swamped  their 
reputation  in  1740. 

One  of  the  best  illustrations  from  the  earlier  records  is  sup- 
plied by  Dr.  James  Jurin,  who  was  himself  the  sufiTerer. 
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He  was  for  many  years  subject  to  red  gravel.  At  Christmas, 
1740,  be  voided  a  small  stone,  after  suiTering  four  days  firom  ne- 
pbritic  colic.  In  January  and  February  followjng,  he  perceived  un- 
mistakable symptoms  of  stone  in  the  bladder.  These  he  describes 
at  great  length,  and  with  remarkable  clearness. 

In  March,  he  began  to  take  lixivium  of  soap  or  soap-lye  (a  strong 
solution  of  caustic  potash),  in  gradually  increasing  doses,  until  he 
reached  the  amount  of  an  ounce  or  an  ounce  and  a  quarter  daily. 
He  took  for  a  single  dose  one  or  two  teaspoonfuls  of  the  lixivium 
diluted  with  three  quarters  of  a  pint  of  water.  The  soap-lye  which 
he  employed  was  V  one-fifth  part  neavier  than  river  water"  (t.  e ,  its 
specific  gravity  was  1200,  which  is  about  three  times  as  strong  as 
the  liq.  potass®  of  the  London  Pharmacopcdia). 

He  continued  this  treatment  for  five  months.  On  the  10th  of  July 
he  voided  a  small  smooth  stone  of  the  size  of  an  oat,  and  of  a  reddish 
color.  On  the  27th  of  the  same  month  he  voided  a  second  stone. 
On  August  the  6th  he  voided  a  third  stone,  and  about  the  beginning 
of  September  a  fourth. 

All  his  symptoms  now  disappeared,  and  he  discontinued  the  medi- 
cine ;  but  in  December  he  had  a  return  of  the  vesical  symptoms;  he 
also  noticed  that  his  urine  again  furred  the  chamber-pot,  and  that  he 
voided  a  little  red  gravel,  as  he  had  formerly  done.  He  went  back 
to  the  soap-lye,  anain  the  course  of  a  week  parted  with  a  small  rough 
reddish  stone.  From  that  time  he  continued  perfectly  easy.  He 
still  took  a  couple  of  teaspoonfuls  of  the  lixivmm  every  day,  and 
this  he  found  sufficient  to  keep  the  urine  from  furring  the  utensiL^ 

The  calculi  in  this  case  were  undoubtedly  uric  acid,  as  may 
be  learned  not  only  from  their  red  color,  but  also  from  an  expe- 
riment which  Dr.  Jurin  made :  he  found  that  they  dissolved  in 
the  alkaline  lye  and  in  lime-water. 

Of  the  cases  collected  in  France,  I  will  only  cite  one.  In 
Chevallier's  essay,  ten  cases  of  the  successful  use  of  the  bicar- 
bonate of  soda  are  recorded.  Dr.  Petit  has  contributed  some 
half  a  dozen  additional  cases  illustrating  the  effects  of  Vichy 
waters  (which  contain  44  grains  of  bicarbonate  of  soda  to  the 
pint). 

M.  de  L ,  fifty-one  years  of  age,  was  sounded  by  Leroy  d'Eti- 

olles,  who  found  a  stone  in  the  bladder.  This  he  believed  to  be  not 
large,  and  suitable  for  crushing.  The  patient,  however,  went  to 
Vichy,  and  drank  the  first  day  seven  or  eight  glasses  of  the  waters. 
The  next  day  he  took  fifteen  glasses,  and  the  urine,  which  was  pre- 
viously very  acid,  became  constantly  and  strongly  alkaline,    in  a 

I  The  record  of  this  case  is  bound  up  with  Butty's  Observations  on  Joanna 
Stephens's  Medicine  for  the  Stone.  Lond.  1742.  Another  good  case  is  related  by 
Whytt,  in  his  Essay  on  Lime-water,  £din.  1752;  and  a  third,  in  which  thesuc- 
ccsshil  result  is  vouched  for  by  a  vosi'mortem  examination,  made  seventeen  years 
afterwards,  is  recorded  in  the  I'hilosophical  Transactions  for  1746,  by  Dr.  Pruigle. 
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few  dajB  be  took  twenty-two  and  twenty-four  glaseeB.  The  efymp- 
tomB,  which  were  before  severe,  now  subsided  more  and  more,  and 
after  serenteen  days  of  treatment  he  voided  a  smooth  uric  acid  con- 
cretion which  bore  evident  traces  of  dissolution.  From  this  moment 
he  continued  wholly  free  from  symptoms,  and  was  able  to  take  vio- 
lent equestrian  exercise  without  the  least  inconvenience.^ 

The  causes  which  led  to  the  discredit  and  final  abandonment 
of  the  alkaline  treatment,  in  spite  of  the  large  mass  of  evidence 
in  its  favor,  are  now  «asy  to  understand.  The  most  important 
of  these  was  the  erroneous  claim  to  universal  applicability  set 
up  for  it  by  its  advocates.  My  experiments  prove  unequivocally 
that  it  is  wholly  powerless  in  all  cases  where  the  urine  is  ammo- 
niacal ;  also  in  all  cases  of  oxalate  of  lime  calculi,  and  in  every 
yariely  of  phosphatic  calculi.  No  benefit  can  be  derived  from 
it  except  in  cases  of  uric  acid  and  .cystine  calculi,  and  in  these 
only  where  the  urine  has  not  become  ammoniacal.  The  indis- 
criminate use  of  the  treatment,  therefore,  could  only  result  in 
disappointment.  Further,  the  treatment  was  carried  out  in  a 
very  imperfect  manner.  In  the  earlier  period  (1740)  alkaline 
rabstances  were  given  in  the  form  of  soap,  calcined  egg-shells, 
fime-water,  or  solutions  of  caustic  potash — all  of  them  nauseous 
to  the  taste,  apt  to  derange  the  stomach,  and  difiicult  to  admin- 
ister in  sufKcient  doses  to  prove  efKcacious.  In  the  later  period 
(1840)  Vichy  waters  were  chiefly  relied  on.  These  contain  soda, 
which,  as  we  have  seen,  is  an  inferior  solvent  to  potash;  and  the 
great  dilation  of  the  remedy  in  the  Vichy  waters  must  seriously 
impair  its  power. 

My  own  experience  of  the  alkaline  treatment  in  vesical  calculi 
was  gathered  before  some  important  points  were  understood, 
which  later  inquiries  have  made  clear  to  me. 

My  first  case  was  one  of  tlrio  acid  calculus,  and  in  every  way  suit- 
able for  the  solvent  treatment ;  but  it  was  carried  out  very  imper- 
fectly, and  was  not  persevered  in  sufficiently  long  to  effect  complete 
^Bsolution.  The  patient  was  a  boy  four  years  of  age,  admitted  into 
the  Manchester  Infirmary,  Dec.  1,  1858.  The  urine  was  acid,  but 
did  not  deposit  any  crystalline  sediment.  He  was  placed  under  the 
influence  of  the  tartrate  of  potash  and  soda  (Eochelle  salt),  in  the 
doses,  at  first,  of  twenty  grains,  and  afterwards  of  thirty  grains, 
dissolved  in  from  four  to  six  ounces  of  water  every  two  hours.  The 
treatment  was  continued  for  six  weeks.  The  urine  was  thereby 
rendered  very  feebly  alkaline.    At  the  end  of  this  period  the  sound 

^  Dr.  Oh.  Petit,  Da  Mode  d' Action  des  Saax  Min^rales  de  Vichy,  p.  272. 
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Btill  disclosed  the  presence  of  a  stone,  and  the  operation  of  lithotomy 
was  accordingly  performed  by  my  colleague,  Mr.  Soatham,  wiu 
perfect  success.  Two  calculi  were  extracted,  which  together  onlT 
weighed  twenty-two  grains ;  they  were  composed  of  pure  uric  aeid, 
and  their  sur&ces  were  perfectly  smooth,  and  polished  like  met 
pebbles,  without  a  particle  of  phosphatic  incrustation. 

My  present  experience  enables  me  to  point  out  two  errors  in 
the  plan  of  treatment  followed  in  this  case.  In  the  first  place, 
the  quantity  of  fluid  in  which  the  salt  was  dissolved  was  mudi 
too  large ;  and  in  the  second  plaoe,  the  salt  used  had  too  feeble 
an  alkalizing  power.  Rochelle  salt,  on  account  of  its  large  pro- 
portion of  water  of  crystallization,  has  less  alkalizing  power  bjr 
more  than  one-third  than  an  equal  weight  of  the  citrate  or  ace- 
tate of  potash. 

Notwithstanding  these  drawbacks,  it  is  not  possible  but  that  a 
considerable  amount  of  dissolution  had  taken  place.  The  urine 
was  kept  constantly,  though  feebly,  alkaline  for  six  weeks ;  there 
was  no  carbonate  of  ammonia  developed  in  it,  and  no  trace  of 
phosphatic  deposit  on  the  stones.  These  are  conditions  in  which, 
as  my  experiments  prove,  uric  acid  must  undergo  solution.  The 
two  calculi  when  extracted  weighed  only  22  grains;  and  yet 
one  or  both  of  them  must  have  existed  in  the  bladder  for  a 
period  of  three  years,  for  the  symptoms  of  vesical  calculus  had 
been  distinctly  noticed  for  so  long.  It  is  scarcely  conceivable 
that  these  stones  had  not  attained,  in  this  length  of  time,  a 
greater  magnitude  than  they  possessed  when  extracted ;  and  it 
seems  not  too  much  to  suppose  that  had  the  treatment,  imper* 
feet  though  it  was,  been  persevered  in  for  another  week  or  fort- 
night, the  size  of  the  concretions  would  have  been  sufliciently 
reduced  to  permit  their  escape  spontaneously  by  the  urethra. 

My  second  case  was  a  boy,  aged  twelve,  an  inmate  of  the  Manchester 
Children's  Hospital,  under  the  charge  of  Dr.  Borchardt  and  Mr. 
Smart,  who  kindly  permitted  me  to  direct  the  treatment.  The  urine 
was  aeid ;  it  contained  a  little  pus,  and  had  an  inordinate  tendency 
to  deposit  uric  acid  crystals. 

On  Sept.  19,  1860,  the  patient  was  directed  to  take  twenty  trains 
of  the  acetate  of  potash  in  two  ounces  of  water  every  three  nours. 
This  treatment  was  continued  for  thirty-four  days ;  the  urine  was 
rendered  thereby  continuously  alkaline.  At  the  end  of  thirty-four 
days,  the  stone,  being  still  found  on  sounding,  was  successfully  ex- 
tracted bv  Mr.  Smart. 

The  calculus  weighed  180  grains,  and  its  form  was  a  flattened  oval ; 
it  was  found  to  be  composed  of  alternating  layers  of  uric  acid  and 
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oxalate  of  lime ;  and  its  surface  presented  a  most  peculiar  appearance, 
which  furnished  an  interesting  and  irrefragable  proof  of  the  solvent 
action  of  the  alkalized  urine  on  uric  acid  layers  of  the  stone. 

The  outermost  layer  consisted  of  uric  acid,  and  over  the  large  cir- 
cuinfbrence  of  the  stone  it  had  a  thickness  in  its  deepest  parts  of 
about  a  line  and  a  half;  but  on  the  flattened  surfaces  the  uric  acid 
was  dissolved  away,  and  the  subjacent  layer  of  oxalate  of  limo  cropped 
through  it  to  a  considerable  extent.  On  one  side  the  exposed  patch 
of  oxalate  was  as  large  as  a  sixpence,  and  presented  the  ordinary 
tabercnlated  appearance  and  dark  brown  color  of  a  mulberry  cal- 
cnliis.  On  the  opposite  side  two  islets  of  oxalate  were  uncovered, 
each  about  the  size  of  a  large  split  pea.  Surrounding  the  exposed 
patches  of  oxalate  were  found  the  remnants  of  a  thinner,  more 
anperficial  and  incomplete  layer  of  oxalate  of  lime.  The  irregular 
patches  of  this  latter  layer  occupied  a  higher  level  than  the  sur- 
rounding surface  of  uric  acid;  and  here  and  there  little  elevations 
of  uric  acid  could  be  seen  surmounted  with  a  shield  of  oxalate  of  lime. 
These  elevations  were  partially  undermined ;  the  uric  acid  had  been 
attacked  by  the  solvent,  and  the  protecting  shield  of  oxalate  of  lime 
was  in  process  of  being  thrown  off  by  the  gradual  melting  of  its 
support. 

The  general  surface  of  uric  acid  had  a  characteristic  water-worn 
appearance.  There  were  no  minute  mamillations  such  as  usually 
stud  the  surface  of  uric  acid  concretions;  but  the  surface  was  undu- 
lating, and  the  hollows  and  intervening  ridges  were  perfectly  smooth. 
No  trace  of  phosphatic  deposit  existed  on  any  portion  of  the  stone. 

Complete  solution  of  the  calculus  was  not  possible  in  this  case. 
A  concretion  composed  of  a  uniform  mixture  of  uric  acid  and 
oxalate  of  lime,  was  found  to  be  attacked  with  considerable 
fiBMnlity,  by  a  solution  of  carbonate  of  potash,  in  the  vial ;  and 
the  present  specimen  shows  that  thin  and  incomplete  layers  of 
oxalate  of  lime  may  be  undermined  and  disintegrated  by  alka- 
lized urine ;  but  if  the  stratum  of  oxalate  be  complete,  and  en- 
tirely invest  the  stone,  it  puts  an  absolute  bar  to  further  solvent 
action.  This  was  the  case  in  the  instance  before  us.  The  par- 
tially uncovered  layer  of  oxalate  of  lime  surrounded  the  entire 
stone ;  and  as  soon  as  the  dissolution  of  the  superincumbent 
layer  of  uric  acid  had  been  completed,  no  further  diminution  of 
size  could  have  taken  place. 

The  treatment  was  not  carried  out  in  this  case  as  efficiently  as 
it  might  have  been.  The  dose  of  the  acetate  should  have  been 
nearly  double ;  this  would  have  considerably  more  than  doubled 
its  solvent  effect  The  alkalescence  of  urine  produced  in  a  boy 
of  twelve  by  twenty  grains  of  the  acetate  every  three  hours  is 
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but  feeble,  and  does  not  approach  the  highest  solvent  power 
capable  of  being  imparted  to  the  urine. 

My  third  case  was  a  boy  of  six,  admitted  under  my  care  into  the 
Manchester  Infirmary,  on  Jan.  27,  1862.  The  urine  was  acid,  and 
singularly  free  from  pus,  blood,  and  other  organic  elements.  He 
was  placed  under  the  influence  of  citrate  of  potash — at  first,  in  the 
dose  of  twenty  grains  in  six  ounces  of  water  every  two  hours.  This 
was  speedily  raised  to  twenty-five  grains,  and  continued  with  great 
regularity  K)r  two  months.  At  the  end  of  this  period  the  dose  waa 
raised  to  thirty  grains,  ^ven  two-hourly  in  six  ounces  of  water,  and 
continued  for  a  month  longer.  At  the  end  of  the  third  month  the 
stone  was  still  felt  on  soundftig.  The  patient  was  then  transferred 
to  the  care  of  my  colleague,  Mr.  Southam,  who  successfully  extracted 
the  stone  by  the  lateral  operation.  It  proved  to  be  a  fine  specimen 
of  mulberry  calculus,  excessively  rough  on  the  surface,  and  not  bett- 
ing the  slightest  traces  of  dissolution.  Kot  a  particle  of  phosphate 
existed  on  its  surface.  When  sawn  across  a  nucleus  of  uric  acid  was 
displayed.  The  outer  crust  of  oxalate  of  lime  was  about  a  line  and 
a  quarter  thick. 

The  solvent  treatment  was  carried  oat  with  undoabted  effi- 
ciency in  this  case,  for  the  space  of  three  months ;  but,  of  course, 
wholly  in  vain,  owing  to  the  impenetrable  layer  of  oxalate  of 
lime  with  which  the  stone  was  invested.  The  only  defects 
which  my  latter  experiments  enable  me  to  point  out,  were  the 
unnecessarily  large  amount  of  liquid  administered  and  the  uur 
necessarily  frequent  repetition  of  the  dose.  If  the  same  dose 
had  been  given  in  half  the  quantity  of  water,  and  repeated 
every  third  hour,  an  equal  effect  on  the  urine  would  have  been 
produced. 

These  three  observations  permit  a  deduction  of  great  impo^ 
tance  to  be  drawn  from  them,  namely,  that  a  continuoiLsly  aUcor 
line  state  of  the  urine  does  not  determine  any  precipitation  of  the  earthy 
phosphate  on  the  stone  j  so  long  05  the  urine  is  free  from  ammomacal 
decomposition. 

8.  Discrimination  of  thb  Casbs  in  which  thb  solvbnt  tbbat- 
MBNT  IS,  AND  IS  NOT,  APPLICABLE.  The  first  and  most  general 
limitation  is : 

A.  The  solvent  treatment  is  inappUeahle  to  all  cases  in  whkh  the 
urine  is  alkaline. — The  loss  of  the  acid  reaction  of  the  urine  in 
calculous  cases,  is  due,  in  the  overwhelming  majority  of  cases, 
to  ammoniacal  decomposition  from  vesical  catarrh.  This  state 
of  the  urine  determines  the  precipitation  of  a  phosphatic  crust 


SOLYBNT    TRBATMBKT    OF    URIC    AOID.  261 

on  the  sarface  of  the  stone,  and  withdraws  it  completely  from 
the  influence  of  alkaline  solvents. 

B.  When  the  urine  is  acid^  the  case  may  be  regarded  prima 
facie  as  suitable  to  the  solvent  treatment ;  but  there  are  still 
numerous  limitations  which  reduce  the  cases  really  suitable 
within  a  much  narrower  compass. 

(a.)  In  the  first  place,  aU  those  cases  are  excluded  in  which  it  is 
known  or  strongly  suspected  that  the  stdne  is  composed  of  oxalate  of 
Ume.  This  is  sometimes  ascertained  from  the  patient  havmg 
previously  voided  concretions  of  oxalate  of  lime;  sometimes  the 
character  of  the  urine  yields  indications  of  the  nature  of  the 
stone ;  if  it  deposit  on  cooling  an  abundant  sediment  of  octahe- 
dra,  or  dumb-bells,  the  strong  inference  is  that  the  stone  is  com- 
posed wholly  or  in  part  of  oxalate  of  lime. 

(6.)  When  the  examination  of  the  urine  and  the  previous  his- 
tory of  the  patient  give  no  indication  of  the  nature  of  the  stone,  we 
are  left  in  doubt  (supposing  the  urine  to  be  acid)  whether  it  is 
composed  of  oxalate  of  lime  or  uric  acid,  or  of  alternating  layers 
of  these  two  substances.  There  are  no  data  at  hand  to  form  an 
opinion  as  to  the  probabilities  here  involved.  Different  coim- 
tries,  and  even  different  districts  of  the  same  country,  show  con- 
siderable diversities  in  the  relative  proportion  of  uric  acid  and 
mulberry  calculi.  Renal  calculi  also  differ  essentially  in  regard 
to  this  point  from  vesical  calculi.  The  former  are  generally 
composed  of  a  single  substance ;  and  in  about  five-sixths  of  the 
cases  this  is  uric  acid.  The  latter,  if  they  have  sojourned  any 
considerable  time  in  the  bladder,  are  frequently  composed  of 
two  or  more  substances  arranged  in  alternate  layers  (see  p.  232). 

In  cases  of  rerud  calculi  the  patient  should  evidently  have  the 
benefit  of  the  doubt  No  other  treatment  than  that  by  alkaUne 
solvents,  is  open  to  the  choice  of  the  practitioner ;  and  if  the 
calculi  should  be  composed  of  oxalate  of  lime,  the  alkaline  treat- 
ment will  not  aggravate,  if  it  do  not  ameliorate,  the  state  of  the 
patient 

In  cases  of  vesical  calculi  the  question  stands  differently.  The 
solvent  treatment  comes  here  into  competition  with  the  mechani- 
cal methods  of  lithotomy  and  lithotrity,  which  long  experience 
have  stamped  with  success.  It  is  no  longer  a  question  of  the 
mere  possibility  of  removing  a  calculus  by  means  of  solvents,  but 
of  doing  it  witli  less  risk  than  by  lithotomy  or  lithotrity. 


252  ORAYBL    AND    CALCULUS. 

Future  experience  can  alone  decide,  whether  it  is  better,  in 
cases  of  this  class  (where  the  nature  of  the  stone  is  quite  unce^ 
tain),  to  consign  them  at  once  to  the  operating  table,  or  to  give  % 
preliminary  trial  to  the  solvent  treatment.  It  would  appear  from 
the  cases  reported  in  the  preceding  pages,  that  patients  who 
have  undergone  such  a  trial  may  be  afterwards  transferred  to 
the  surgeon  with  undiminished  chances  of  a  successful  opera- 
tion. Probably  the  most  ^vantageous  course  to  follow,  if  the 
stone  be  a  small  one,  would  be,  to  try  the  solvent  treatment  for 
a  limited  period — for  six  weeks  or  two  months — and  if  unsuo- 
cessiul  at  the  end  of  that  time,  to  proceed  vnthout  further  dday 
to  operation. 

(c.)  When  the  stone  is  known  to  be  a  large  (mty  the  solvent  treat- 
ment should  not  be  attempted.  The  presence  of  a  large  stone 
in  the  bladder  is  itself  a  perpetual  source  of  danger ;  and  the 
larger  the  stone,  the  greater  the  probability  that  it  contains  one 
or  more  layers  of  oxalate  of  lime,  which  will  resist  the  solvent 
The  length  of  time  which  a  stone  above  the  weight  of  an  ounce 
would  require  for  dissolution,  also  detracts  greatly  from  the  ad- 
vantages of  the  solvent  treatment,  as  compared  with  the  swifter, 
though  less  safe,  method  of  lithotomy. 

(d.)  The  cases  of  vesical  calculi  which  are  especialbf  smtabU  for 
the  solvent  treatment^  are  those  in  which  it  is  known  or  strongly  sus- 
pected.  that  the  concretion  consists  of  uric  add,  and  has  not  yet  attained 
any  great  size.  It  not  unfrequcntly  comes  to  pass  that  an  indi- 
vidual who  has  previously,  at  divers  times,  spontaneously  voided 
small  uric  acid  calculi,  becomes  afterwards  the  subject  of  vesical 
calculus.  If  such  a  case  come  under  treatment  soon  after  the 
j&rst  appearance  of  symptoms  of  stone  in  the  bladder,  it  is  one 
peculiarly  promising  for  the  solvent  treatment.  The  stone  is 
sure  to  be  small,  and  it  is  almost  certain  to  be  wholly  compoflod 
of  uric  acid.  A  dissolution  of  twenty  or  thirty  grains  would  re- 
duce the  stone  sufficiently  to  enable  it  to  traverse  the  urethnk 
A  more  rational,  safe,  and  certain  plan  of  treatment  is  scarcely 
conceivable  in  any  disease. 

(e.)  It  is  probable  that  the  solvent  treatment,  judiciously  ca^ 
ried  out,  will  prove  a  useful  adjunct  to  Uthotrity.  It  is,  however, 
essential  to  its  employment  that  no  vesical  catarrh,  with  ammo- 
niacal  decomposition  of  the  urine,  ensue  after  the  operation.  If 
the  urine  maintain  its  acidity  after  the  stone  is  crushed,  and  if 
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the  fragments  discharged  prove  to  be  aric  acid,  then  the  solvent 
treatment  might  be  expected  to  act  advantageously  by  obviating 
the  inconvenience  and  danger  of  repeated  sittings. 

To  sum  np  in  the  affirmative :  the  solvent  treatment  is  only 
applicable  in  those  cases  of  vesical  calculi  in  which  the  urine  is 
acid ;  the  atone  not  large  ;  its  composition  known  to  be  uric  acid  or 
sdrangly  suspected  to  be  such. 

9.  Rules  for  carrying  out  thb  solvent  treatment. — The 
action  of  alkalized  urine  is  essentially  slow ;  quick  solution,  by 
any  manner  of  applying  it,  is  impossible.  To  make  up  for  this 
defect,  its  operation  must  be  continuous  and  incessant.  To  rest 
content  with  alkalizing  the  urine  for  a  few  hours  each  day,  is 
not  only  to  reduce  the  solvent  eflfect  to  an  insignificant  quantity, 
but,  sometimes  at  least,  to  nullify  it  altogether.  I  have  known 
orine  kept  continuously  alkaline  by  acetate  of  potash  for  many* 
Buccessive  days,  recover  its  acidity  and  deposit  uric  acid  within 
a  tew  hours  of  the  latest  dose.  It  is  also  of  great  importance 
not  only  to  keep  the  urine  continuously  alkaline,  but  to  keep  it 
alkaline  to  a  certain  degree.  The  experiments  described  at  p.  241 
prove  that  solutions  with  an  alkalescence  below  three  grains  of 
carbonate  of  potash  to  the  pint,  have  scarcely  a  greater  effect  on 
uric  acid  calculi  than  simple  water.  A  feebly  alkalized  urine 
acts  BO  slowly,  that  (in  cases  of  vesical  calculi)  the  delay  incurred 
counterbalances  the  safety  of  the  treatment  as  compared  with 
mechanical  means,  and  robs  it  of  the  preference  which  it  might 
otherwise  deserve. 

To  secure  a  continuous  alkalescence,  the  dose  should  be  re- 
peated at  intervals  of  not  less  than  three  hours,  and  it  should  be 
given  with  rigorous  regularity  during  the  waking  hours.  A 
doee  should  be  taken  the  last  thing  before  retiring  to  rest,  and 
another  in  the  course  of  the  night  Of  course  a  patient  should 
not  be  disturbed  from  sleep  in  order  to  take  a  dose  of  medicine; 
bat  patients  with  vesical  calculi,  scarcely  ever  are  able  to  pass 
the  night,  without  awaking  spontaneously  once  or  more  to  empty 
the  bladder. 

The  best  salts  for  administration  are  the  acetate  and  citrate  of 
potash.  Of  the  former,  the  dose  for  an  adult  should  be  from 
40  to  60  grains  dissolved  in  8  or  4  ounces  of  water;  for  children, 
the  doee  should  range  fix)m  20  to  30  grains.  The  citrate  (anhy- 
drous) has  nearly  the  same  alkalizing  power  as  the  acetate.    The 
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citrate  of  potash  of  the  shops  is  of  uncertain  strength,  and  often 
exceedingly  impure.  The  best  plan  is  ta  prepare  the  solution 
directly  from  the  crystallized  bicarbonate  of  potash  and  crystal- 
lized citric  acid.  The  bicarbonate,  when  saturated  with  citric 
acid,  forms  almost  exactly  its  own  weight  of  anhydrous  citrate; 
so  that  when  40  grains  of  bicarbonate  of  potash  are  saturated 
with  the  proper  quantity  of  citric  acid,  there  result  40  grains  of 
citrate  of  potash. 

The  following  prescription  yields  a  solution  containing  one 
drachm  of  the  citrate  in  each  fluid  ounce : 

B.  Potass,  l^carb.  ^xii. 

Acid,  citric,  jviiii  gr.  xxiv. 
Aquas,  ad  ^xu. 

The  dose  of  such  a  solution  for  an  adult,  is  6  or  8  fluid 
^drachms  mixed  with  3  or  4  ounces  of  water ;  and  for  children, 
3  to  6  fluid  drachms  diluted  in  the  same  proportion. 

In  conducting  the  treatment,  it  is  essential  that  the  freshly- 
voided  urine  should  be  frequently  examined.  If  at  any  time 
it  show  signs  of  ammoniacal  decomposition  the  treatment  should 
be  suspended.  The  advent*  of  this  state  is  indicated  by  tiie 
offensive  ammoniacal  smell  of  the  urine  and  the  increase  of 
pus  and  flaky  matter  in  it.  As  long  as  the  urine  continues 
sweet  when  voided^  no  fear  need  be  entertained  of  the  deposi- 
tion of  the  mixed  phosphates  on  the  surface  of  the  stone. 

10.  The  objections  urged  against  the  alkaline  treatment  have 
been  chiefly  three : 

(a.)  It  has  been  alleged,  that  by  rendering  the  urine  alkaline^ 
there  is  danger  of  the  precipitation  of  the  phosphates  on  the 
surface  of  the  stone.  The  facts  advanced  in  the  preceding 
pages  dispose  of  this  objection  completely.  If  there  be  ammo- 
niacal decomposition  of  the  urine,  the  phosphates  are  deposited 
whether  alkaline  medicines  be  given  or  not,  and  the  concretion 
goes  on  increasing;  but  if  the  urine  be  alkaline  solely  from 
fixed  alkali,  not  a  particle  of  phosphatic  deposit  takes  place.^ 

(6.)  It  has  been  said  that  the  natural  reaction  of  the  urine  is 
acid ;  and  therefore,  that  to  render  it  alkaline  is  to  introduce  an 
unnatural  state,  which  cannot  fail  to  act  deleteriously  on  lie 

*  A  want  of  knowledge  of  the  essential  difference  between  urine  alkaline  from 
fixed  alkali  and  urine  alkaline  from  carbonate  of  ammonia,  runs,  like  a  thretd 
of  error,  through  the  elaborate  argument  of  Civiale,  in  hia  Chi^ter  on  the  Vnir 
solution  of  the  Stone.  See  chap,  iv,  of  his  work,  Du  Traitement  M^eal  de  1a 
Pierre. 
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genertl  health.  In  a  state  of  fasting  the  natural  urine  is  doubt- 
ksB  always  acid ;  but  the  researches  of  Dr.  Bence  Jones,  fully 
confirmed  by  my  own  (see  p.  38),  show  that  the  urine  is  nor- 
mally alkaline  (from  fixed  alkali)  for  several  hours  daily,  after 
mealB,  in  many,  if  not  all,  healthy  persons.  So  that  the  main- 
tenance of  an  alkaline  reaction  of  the  urine  by  fixed  alkali  is  by 
no  means  so  unnatural  a  state  as  some  have  supposed. 

(c.)  Alkaline  substances,  it  is  urged,  impair  digestion.  This 
objection  was  valid  against  the  ruder  methods  of  alkalizing  the 
urine  formerly  employed.  But  the  acetates  and  citrates  have  no 
BQch  effect.  The  introduction  of  these  salts  (and  the  bicarbon- 
ite)  in  recent  times  for  the  treatment  of  articular  rheumatism, 
baa  afforded  an  immense  field  for  watching  their  effects.  Indeed 
the  solvent  treatment  here  recommended  is  identical  with  the 
prevuling  mode  of  treating  rheumatism,  except  that  the  dose  is 
administered  in  a  somewhat  more  dilute  form.  In  the  last  eight 
years  I  have  employed  the  bicarbonate,  the  acetate,  and  the 
citrate  of  potash,  botii  in  private  and  public  practice,  in  doses  of 
four,  six,  and  eight  drachms  in  the  twenty-four  hours,  in  a  very 
large  number  of  cases.  The  majority  were  cases  of  articular 
ilieamatism ;  the  remainder  embraced  a  variety  of  slighter  and 
niore  severe  disorders — skin  diseases,  emphysema,  diabetes,  acute 
Bright's  disease,  &c.  The  urine  was  kept  continuously  alkaline 
fcr  periods  varying  from  a  fortnight  to  three  months,  and  in  no 
instance  were  deleterious  effects  observed.  In  one  patient  with 
pulmonary  emphysema,  the  urine  was  kept  uninterruptedly  al- 
kaline for  fourteen  weeks,  with  marked  improvement  of  the 
general  health  and  steady  increase  of  weight.  In  short,  the 
acetate  and  citrate  of  potash  have  appeared  to  me  about  as 
wmless  as  so  much  sugar. 


OV  TBI  SOLYBKT  TbSATMENT  OF  IJbIC  AcID  CaLCULI  BY  InJECTIOKB 

IKTO  THB  BlADDEB. 

It  has  been  conceived  that  considerable  advantages  would  be 
8^ed,  in  cases  of  vesical  calculi,  by  injecting  the  solvent 
^^iBctly  into  the  bladder,  in  a  continuous  stream,  by  means  of  a 
^ble-cnrrent  catheter.  The  adnmtages  chiefly  counted  on 
Were:  the  oae  of  stn  employment  of  a 
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greater  mass  of  the  solvent  In  the  case  of  uric  acid  Sfdculi, 
numerous  experiments  undertaken  by  myself  show  clearly  that 
these  advantages  are  illusory. 

The  mode  of  proceeding  which  I  adopted,  was  to  place  a  sec- 
tion of  uric  acid  stone  in  a  10-ounce  vial,  and  to  pass  over  it 
at  blood  heat,  a  current  of  the  solvent  as  large  as  the  capacity 
of  the  urethra  might  be  supposed  to  permit  The  current  was 
kept  up  for  two  or  three  hours  continuously. 

From  experiments  already  recorded  at  p.  241,  the  maximum 
solvent  power  of  the  carbonated  alkalies  is  ascertained  to  lie  in 
solutions  containing  about  50  grains  to  the  pint  A  solution  of 
carbonate  of  potash  of  this  strength  was  passed  over  a  fragment 
of  uric  acid  weighing  57  grains,  at  the  rate  of  forty-two  pints 
per  hour,  for  a  period  of  three  hours.  The  result  was  a  disso- 
lution at  the  rate  of  two  grains  per  hour.  This  result,  insig- 
nificant as  it  is,  could  probably  not  be  approached  in  the  living 
bladder  on  account  of  the  mechanical  difficulties  to  be  over- 
come. 

A  solution  of  carbonate  of  tithia^  containing  10  grains  to  the 
pint,  with  an  hourly  flow  of  30  pints,  dissolved  less  than  one 
grain  per  hour.  A  solution  of  the  same  salt  containing  20 
grains  to  the  pint,  with  an  hourly  flow  of  26  pints,  dissolved 
one  and  a  quarter  grain  per  hour. 

Solutions  of  the  following  substances  were  also  tried  in  a 
similar  manner — ^namely,  borax,  borax  with  liquor  socUb,  davik 
borate  of  potash  and  soda,  common  phosphate  of  soda^ba^ic  phosphak 
of  soda,  and  potash  soap :  but  their  solvent  efiects  did  not  reach 
beyond  a  loss  of  weight  of  one  or  two  grains  in  the  hour. 

Lime-water  in  a  continuous  current,  at  the  rate  of  80  pints  per 
hour,  dissolved  a  fragment  weighing  86  grains,  at  the  speed  of 
one  and  a  half  grain  per  hour. 

Seeing  the  very  small  results  thus  obtained,  I  proceeded  to 
try  the  caustic  alkalieSy  which  are  the  most  powerful  known  sol- 
vents of  uric  acid.  But  solutions,  such  as  could  be  borne  by 
the  living  bladder,  of  liquor  potassse  and  liquor  sodae  (60  and 
120  minims  to  the  pint),  did  not  dissolve  more  than  about  two 
grains  per  hour. 

The  general  conclusion  from  these  experiments^  is,  that  under 
the  most  favorable  conditions,  and  with  the  most  eflTective  aol- 

1  The  experiments  here  referred  to  are  more  ftillv  described  in  the  aDtbor^i 
paper  in  the  Medico-Chirurgical  Transactions  for  18o6. 
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▼entfl  capable  of  being  borne  by  the  liying  bladder,  no  greater 
dissolution  than  one  or  two  grains  per  hour  can  be  accomplished 
in  the  case  of  uric  acid  calculi.  In  actual  practice  the  condi- 
tions  would  necessarily  be  much  less  fi&vorable  than  in  an  exper- 
iment performed  in  the  laboratory.  A  little  consideration  is 
sufficient  to  show  that  these  results  hold  out  no  prospect  of  any 
useful  practical  application. 

SoLYBNT  Trbatmbnt  OF  CYSTINE  Calculi. — Cystine  is  soluble 
both  in  the  carbonates  of  the  fixed  alkalies  and  in  the  mineral 
acids.  It  may  therefore  be  attacked,  when  existing  as  a  calculus 
in  the  bladder,  either  by  alkalizing  the  urine  as  in  the  solvent 
treatment  of  uric  acid,  or  by  injecting  acid  solutions  into  the 
bladder. 

Two  experiments  were  performed  with  a  view  of  testing  the 
solubility  of  a  cystine  calculus  in  a  solution  of  carbonate  of 
potash  containing  40  grains  to  the  pint  The  mean  result,  with 
a  daily  flow  of  three  and  six  pints,  showed  a  rate  of  dissolution 
equal  to  20  per  cent,  of  the  weight  of  the  stone  in  twenty-four 
hours.  Cystine  may  therefore  be  regarded  as  being  even  more 
&vorable  to  the  application  of  the  alkaline  solvent  treatment 
than  uric  acid. 

BOLVBNT  TrBATMENT   OF  OxALATB   OF   LiMB   CaLCULI. — ^lu  the 

case  reported  at  p.  250,  alkalized  urine  flowed  over  the  surface 
of  a  mulberry  calculus  for  three  months  without  producing  the 
slightest  show  of  solution.  I  also  found  that  a  solution  of  car- 
bonate of  potash  containing  40  grains  to  the  pint,  passed  over  a 
mulberry  calculus  at  the  rate  of  six  and  eight  pints  in  the 
twenty-four  hours,  had  not  the  slightest  solvent  effect. 

Better  results,  it  was  conceived,  might  be  obtained  by  a  solu- 
tion of  dilute  nitric  acid  (which  is  the  best  solvent  of  oxalate  of 
lime),  employed  so  as  to  imitate  injections  into  the  bladder.  A 
solution  containing  120  minims  of  the  concentrated  acid  to  the 
pint,  was  passed  over  a  mulberry  calculus  weighing  63  grains, 
at  the  rate  of  24  pints  per  hour;  and  yet  only  half  a  grain  was 
dissolved  in  an  hour.  We  may  conclude,  ftora  these  experi- 
ments, that  oxalate  of  lime  calculi  are  unassailable  by  solvents 
applied  in  any  known  method. 

Solvent  Treatment  of  Phosphatio  Calculi. — ^Phosphatic 
calculi  were  fotflfd  quite  unimpressible,  as  might  have  been  ex- 
pected, to  solutions  of  carbonate  of  potash.    Far  more  pro- 

17 
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mising  results  were  obtained  by  dilute  nitric  acid,  used  so  as  to 
imitate  injections.  A  solution  containing  60  minims  of  the 
commercial  acid  to  the  pint,  was  passed  at  blood-heat  over  a 
phosphatic  stone  weighing  168  grains,  at  the  rate  of  36  pints 
per  hour.  The  loss  of  weight  which  followed  amounted  to  21 
grains  per  hour.  A  modification  of  this  proceeding  was  suo- 
cessfullj  employed,  as  is  well  known,  by  Sir  B.  Brodie,  in  actual 
practice.  My  colleague,  Mr.  Southam,  has  recently  tried  the 
same  method,  and  with  the  best  results.  The  stone  had  been 
repeatedly  crushed  with  the  lithotrite;  but  fresh  phosphatic 
concretions  formed  in  the  bladder  as  fast  as  the  old  ones  were 
broken  up ;  and  it  was  found  impossible  to  completely  clear  the 
bladder.  In  this  difficulty  an  injection,  containing  two  drachma 
of  dilute  nitric  acid  to  a  pint  of  water,  was  practised  every  day, 
or  every  second  day.  In  the  course  of  a  short  time  the  old 
fragments  were  completely  dissolved,  and  the  formation  of  new 
ones  prevented.  This  method  is  evidently  capable  of  wider  ap- 
plication than  is  now  made  of  it  by  surgeons. 


CHAPTER  IV. 


CHYLOUS    UBINB. 


Pbout — Stomach  and  Benal  Diseases,  6th.  ed.  p.  112. 

ELltxs — Maladies  des  Beinsi  torn,  iii,  p.  887. 

Bxu>— Urinary  Deposits,  6th  ed.  p.  416. 

BxvcB  JoKSS— Phil.  Trans.  1860;  and  Med.  Chir.  Trans.,  vols,  zxxiii  and 

xzzyi. 
BxALX — Urine  and  Urinary  Deposits,  p.  269. 
Watxbs — Med.-Chir.  Trans.,  vol.  zW,  p.  209. 
OAmTXBr—  Ditto,  ditto,    p.  189. 

Pkixstlxt — Edin.  Med.  Journ.  1866,  p.  946. 
BoucHiLBDAT — ^Annuaire  de  Th^rapeutique,  1862,  p.  200. 
PxABs'x — Med.-Chir.  Trans.,  toI.  xzziv,  p.  127. 
A.CXXBMAKN— Deutsche  Blinik,  1868.  Kos.  28  and  24. 
Uaacs — ^American  Journ.  of  Med.  Sci.,  April,  1860. 
Elliotson — Med.  Times  and  Gaz.,  Sept.  19,  1867. 
DuTT— Lancet,  1862,  vol.  ii,  p.  87. 
BiOBix — Ed.  Med.  Journ.,  Aug.  1862. 


The  disorder  named  by  Prout  chylous  urine,  is,  properly 
speaking,  a  disease  of  tropical  climates.  It  prevails  endcmically 
in  the  Mauritius,  Isle  of  Bourbon,  West  Indies,  the  Brazils,  and 
India.  The  cases  met  with  among  Europeans  are  almost  con- 
fined to  sailors,  merchants,  colonists,  and  others  who  have 
passed  a  portion  of  their  lives  in  one  of  the  above-named  coun- 
tries. The  following  account  of  the  complaint  is  drawn  up 
from  an  analysis  of  twenty-six  cases,  the  sources  of  most  of 
which  are*  indicated  at  the  head  of  the  chapter. 

In  this  disorder  the  urine  is  usually  white  and  opaque,  like 
mUk ;  sometimes  it  has  a  faint  rose  tint,  from  a  slight  admixture 
of  blood ;  and  sometimes  it  is  mixed  with  blood  in  clots. 

On  standing  awhile,  it^sets  spontaneously  into  a  trembling 
coagulum,  which  after  a  time  redissolves,  and  breaks  up  into 
flaky  clots.     Not  unfrequently  this  coagulation  takes  place 
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within  the  hladder,  and  occasions  serions  pain  and  difficulty  in 
micturition.  The  milky  appearance  of  chylous  urine  is  due  to 
the  presence  of  a  finely-divided  fatty  or  oily  matter.  This  is 
thrown  up  as  a  creamy  layer  after  the  urine  has  stood  some 
hours.  When  chylous  urine  is  agitated  with  ether,  the  &i  \a 
dissolved,  and  the  secretion  assumes  the  transparency  and  color 
of  healthy  urine.  The  ethereal  extract  yields,  on  evaporation, 
a  quantity  of  yellowish  solid  or  oily  uncrystallizable  fiat,  resem- 
bling that  which  is  found  in  the  blood.  Chylous  urine  is  inva- 
riably coagulated  by  heat  and  nitric  acid.^  These  united  reac- 
tions indicate  the  presence  of  fibrine,  £Btt,  and  albumen.  Caseine, 
though  specially  looked  for  by  Bayer,  Ouibourt,  Pearse,  and 
others,  has  never  been  authentically  found  in  chylous  urine; 
nor  has  sugar  ever  been  found  therein.  The  ordinary  ingre- 
dients of  healthy  urine  are  present  in  their  usual  proportion, 
unless  there  be  some  superadded  disease.  The  specific  gravity 
is  generally  below  the  average.  When  examined  microscopic- 
ally, chylous  urine  is  found  to  contain  a  variable  number  of  gran- 
ular nucleated  corpuscles,  like  those  of  mucus  or  chyle ;  and  gene- 
rally, but  not  always,  red  blood  disks.  The  fiktty  matter  almost 
invariably  occurs  in  the  form  of  excessively  minute  granules 
(resembling  the  molecular  base  of  the  chyle),  which  are  not  re- 
solvable into  visible  globules  under  the  highest  powers  of  the 
microscope.  Occasionally,  however,  visible  fat  globules  are 
found,  as  in  the  case  recorded  by  Dr.  Waters.  Casts  of  the 
uriniferous  tubes  have  never  been  found,  though  specially 
searched  for  by  Bence  Jones,  Waters,  Isaacs,  Begbie,  and  others. 
Sometimes  the  urine  is  not  chylous,  but  lymphous:  that  is,  it 
contains  albumen,  and  coagulates  spontaneously,  but  the  &t 
is  absent,  together  with  the  opaque  milky  appearance  which 

^  Bramwell's  case  (Edin.  Hed.  Journ.  1868,  p.  714)  ia  excluded  from  consider- 
ation. It  differs  bo  greatly  from  all  the  other  recorded  cases,  that  it  must  he  re- 
garded as  belonging  to  a  different  series,  or  as  a  case  of  imposition.  In  this 
case  the  urine  did  not  coagulate  spontaneously :  it  did  noi  precipitate  with  hast 
and  nitric  acid :  the  fattv  matter  separated  almost  completely  on  simple  standing : 
it  contained  visible  fat  globules  ^AnfOf  an  inch  in  diameter,  and  the  fat  extracted 
by  ether  crystallized  like  marearic  acid ;  the  patient  had  ncTcr  been  oat  of  Soot- 
land.  In  the  want  of  coagulation  with  heat  and  nitric  acid  this  case  stands 
quite  alone ;  in  the  other  circumstances,  if  not  altogether  alone,  it  stands  in  a 
highly  exceptional  position.  Dr.  Barry's  case  (Beale's  Archives,  1861,  p.  46)  is 
also  rejected  on  account  of  the  doubtful  way  In  which  it  is  reported.  In  the 
second  ed.  of  Dr.  Beale's  work  on  urine  and  urinary  deposits  (1864),  Bwrry'i 
case  is  not  alluded  to. 
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dependi  thereon.  The  coagulTiin  in  lymphooa  arine  reaembles 
calf 's-foot  or  cnrrant  jelly.* 

In  this  canons  disorder,  the  nrine  resembleB  in  erety  parti- 
calar  a  miztnre  of  ordinary  nrine  with  variable  quantitjee  of 
chyle  OF  lymph ;  and  a  Btrong  probability  exiBte,  as  will  be 
presently  seen,  that  chylous  and  lymphous  nrines  are,  in  iact, 
snch  mixtures. 

The  unnatural  ingredients — albumen,  fat,  and  fibrine — ^vary 
ctmsiderably  in  their  relative  proportions.  The  following  table 
presents  an  abstract  of  nine  analyses  of  chylous  urine  by  difier- 
ent  authors : 
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1 

■a- 

Is 

Patty  matter, 

Albumen, 

Normal  solids  of  tbo  urino,  . 
Water, 

0.70 
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0.99 
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1.S8 
98.73 

0.30 
0.17 

8.04 
90.59 

!W).00 

lOO.OO 

100.00 

100.00 

100.00 

100.00 

100.00 

The  course  of  the  disorder  ia  marked  by  an  irregularity  and 
caprimnsness  which  baffles  explanation.    The  invasion  is  some- 


1  Mr.  Stocks,  of  Salford,  sent  to  me,  Nov.  IS,  1804,  a  man  named  Williams, 
ag«d  tweotv-MTeD,  who  had  never  resided  out  of  England.  In  1842  thia  man 
waa  the  inbject  of  lymphous  urine  for  about  a  month.  He  was  at  that  time 
■affbring  from  an  exunBively  distributed,  and  severe,  cutaneous  dieeose  of  an 
wsematoui  character.  Mr.  Stocks  giyei  the  following  description  of  the  urinary 
■ymptoma.  "  There  was  great  pain  over  the  kidneys,  in  the  perineum,  and 
Utaat  tba  anus — defecation  ag^avating  the  latter  much.  No  tenderness  existed 
in  the  prostate.  There  was  stilliuidium  urines,  and  frequent,  painful,  straioing, 
mietuntioil — half  an  ounce  of  urine  passine  at  once.  Masses  resembling  piece* 
of  tripe,  about  the  thickness  of  a  lead  pencil,  were  pulled  ont  of  the  urethra  two 


D  stand,  coagulated  spontanemuly  into  yel 
■■"i  fluid  part  of  the  urine,  exactly  like  half- 


buminous,  and,  when  allolred  t 

traiuparent  masHa,  fioatine  in  ^  ., 

meltM  calf 'a-foot  jelly.     These  masses  again  became  fluid  in  about  twenty-four 

honra,  leaving  cobwebhy  fibres  floating  in  the  urine."     When  this  man  was  seen 

Sine  he  bad  lost  the  cutaneoiu  eruption,  and  was  able  to  follow  his  employment 
warehooaeman.  Micturition  was  still  unduly  frequent;  but  the  urine  was 
frea  from  llbrine  and  albumen.  The  ocly  unnatural  objects  found  after  a  care- 
ftil  mieroMOidcal  examination  were  a  few  blood  and  nas  corpuscles.  Was  tbli 
eaae  an  example  of  ecaema  invading  the  mucous  membrane  of  the  bladder  ? 
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times  gradual;  bat  more  commonly  it  breaks  ont  suddenly 
without  previous  warning  or  known  cause.  In  other  cases  it 
comes  on  apparently  after  a  fall,  or  in  consequence  of  hard 
mental  or  bodily  work.  Its  further  progress  is  essentially  inter- 
mittent; but  it  rarely  happens  that  the  intermissions  follow  any 
regular  rule.  An  attack  may  last  a  few  days,  a  few  months,  or 
many  years.  The  intervals  between  the  attacks  vary  similarly; 
the  disorder  may  go  on  intermittingly  for  two,  three,  or  more 
years,  then  cease  for  ten  or  more  years,  and  be  again  renewed. 
The  suspensions  and  renewals  are  generally  quite  abrupt,  some- 
times more  gradual.  During  the  remissions  the  urine  returns 
to  a  perfectly  normal  state.  Sometimes  the  attacks  observe  a 
certain  periodicity.  In  one  case  it  is  related  that  the  urine 
always  became  chylous  for  eight  days  previous  to  menstruation; 
in  another,  the  recurrence  almost  always  preceded  or  accompa- 
nied attacks  of  epilepsy  or  erysipelas.  In  Mr.  Pearse's  case  the 
urine  became  chylous  when  the  patient  was  suckling  her  child- 
ren, and  ceased  to  be  so  shortly  after  weaning  them.  It  has  been 
observed  in  several  instances  that  an  intercurrent  disorder,  snch 
as  a  fit  of  the  gout,  hepatitis,  carbuncle,  inflammation  of  the 
lungs,  severe  ptyalism,  has  temporarily  suspended  the  chylous 
condition  of  the  urine.  In  other  instances  it  dates  its  origin  or 
renewal  from  some  such  attack. 

There  are  also  diurnal  irregularities  in  regard  to  meals, 
exercise,  and  rest,  which  are  inexplicably  contradictory.  As  a 
rule,  rest  and  fasting  diminish  or  suspend  the  mUkiness  of  the 
urine.  In  some  cases  the  urine  is  chylous  throughout  the 
twenty-four  hours,  as  in  Dr.  Waters's  case :  in  others  it  is  natu- 
ral or  lymphous  on  rising  in  the  morning,  and  chylous  during 
the  remainder  of  the  day,  especially  after  dinner :  in  Mr.  Cubitt's 
case  (cited  by  Beale)  the  urine  was  never  chylous  during  the 
day,  but  only  on  rising  in  the  morning.  In  Ackermann's  case 
the  urine  became  perfectly  natural  when  the  patient  lay  on  his 
right  Bide,  and  immediately  resumed  its  chylous  character  when 
he  stood  up.  Dr.  Bence  Jones  found,  ix^  a  case  observed  by 
him,  that  meals  and  exercise  had  a  marked  influence  on  the 
state  of  the  urine.  Shortly  after  a  meal  the  urine  became  chy- 
lous :  if  the  patient  fasted  and  took  exercise,  the  urine  was  lym- 
phous :  if  he  fasted  and  remained  perfectly  tranquil,  it  became 
natural.    In  Mr.  Dutt's  case  the  urine  voided  during  the  day 
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was  clear  and  free  fivm  chyle,  while  that  voided  during  the  night 
«.d  in  the  morning  was  deepV  loaded  with  it. 

Illustbativb  Casks. — The  following  abstracts  of  cases  will 
convey  an  idea  of  the  character  of  the  urine  and  the  capricious 
course  of  the  disorder : 

Ca^s  I. — ^A  married  woman,  aged  thirty,  had  been  passing  chylous 
urine  about  a  year.  Three  specimens  of  her  urine  were  submitted 
to  Dr.  Prout  for  examination,  namely,  one  voided  in  the  morning; 
another  a  little  afler  breakfast ;  and  a  third  in  the  evening. 

The  first  specimen,  voided  in  the  morning,  consisted  of  a  solid 
jelly-like  mass  or  coagalam  of  a  pale  amber  color.  This  coa^lum 
was  of  an  extremely  delicate  texture,  and,  on  being  submitted  to  a 
gentle  pressure,  or  even  allowed  to  drain,  parted  with  a  large  pro- 
portion of  a  serous  fluid  of  the  color  above  mentioned,  and  at  the 
same  time  became  exceedingly  reduced  in  bulk,  and  assumed  the 
api)earance  of  a  red  fleshy-looking  mass  of  a  fibrous  texture,  which 
on  examination  was  found  to  have  all  the  properties  of  the  fibrine 
of  the  blood,  mixed  with  a  few  red  particles  of  the  same  fluid.  The 
specific  gravity  of  the  serous  portion  was  1019.  Its  smell  was 
very  faintly  urinous ;  reaction  neutral ;  it  contained  a  large  quantity 
of  albumen. 

The  second  specimen,  voided  after  breakfast,  resembled  the  first 
in  its  ^neral  character,  but  differed  from  it  in  some  minor  particu- 
lars. Thus,  the  serum  was  more  of  a  whey  color;  the  fibrous  coagu- 
lum  was  less,  but  more  compact  and  firm,  and  held  entangled  in  its 
texture  a  large  proportion  of  the  red  particles  of  the  blood.  The 
specific  gravity  of  tne  serum  was  only  1012,  and  it  contained  a  con- 
siderable proportion  of  albumen. 

The  third  specimen,  voided  in  the  evening,  afler  an  early  dinner 
taken  about  noon,  so  closely  resembled  chyle  in  all  respects,  that  Dr. 
P.  was  (^ubtful,  if  it  had  been  brought  to  him  as  a  specimen  of  that 
fluid,  whebher  he  should  have  discoved  the  imposition.  It  consisted 
of  a  solid  coagulum  of  a  white  color,  and  assuming  the  shape  of  the 
vessel,  like  blanc-man^e.  On  being  submitted  to  a  gentle  pressure 
and  permitted  to  drain,  the  residual  solid  portion  was,  like  that  of 
the  others,  small  in  quantity,  but  whiter  than  the  coagula  of  the 
other  specimens.  It  was,  however,  intermixed  with  strings  of  a 
firmer  consistence  and  of  a  red  color.  The  serous  portion  was  white 
and  opaque  like  milk,  and  on  being  heated  and  allowed  to  stand  at 
rest  mr  some  time,  threw  up  a  substance  on  its  surface  resembling 
cream,  and  which,  like  cream,  contained  a  considerable  proportion 
of  oily  principle.  Its  specific  gravity  was  1017,  and  its  smell  was 
not  urinous  until  it  had  been  concentrated  by  evaporation ;  it  was  not 
coagulable  by  heat,  though  it  contained  abundance  of  albumen. 

Dr.  Prout  had  an  opportunity  of  examining  this  woman's  urine 
after  fasting  twenty-four  hours.  The  coagulum  was  now  much 
smaller  in  bulk,  and  seemed  to  contain  more  red  particles.  The 
serous  portion  was  nearly  transparent,  and  possessed  in  a  consider- 
able degree  the  color  and  other  sensible  properties  of  urine.  It  con- 
tained albumen  and  abundance  of  urea. 
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This  woman  died  emaciated,  after  suffering  from  the  disease 
twenty  years.  (Front  on  Stomach  and  Aenal  Diseases,  5th  ed., 
p.  117.) 

Case  II. — The  patient  was  a  sailor,  a  native  of  Bermuda,  treated 
by  Dr.  Waters  in  the  Liverpool  Northern  Hospital.  The  characters 
of  the  urine  are  thus  described.  When  first  passed,  it  is  white,  with 
rather  ft  pink  tin^e.  It  resembles  new  milk  in  appearance  and 
somewhat  in  smelT.  It  is  perfectly  free  from  urinous  odor.  After 
it  has  been  passed  for  a  short  time  it  coai^ulates  into  a  tremulooB 
mass  exactly  resembling  blanc-mange.  The  coagulum  sooner  or 
later  disappears,  entirely  or  In  part,  leaving  the  urine  altogether 
fluid  or  partly  clotted.  After  the  urine  has  been  standing  some 
hours,  a  distinct  deposit  of  florid  blood  is  found  at  the  bottom  of  the 
vessel,  and  the  mass  of  fluid  above  assumes  a  perfectly  white  color, 
showing  that  the  pink  appearance  of  the  urine  when  first  passed 
was  due  to  the  admixture  of  blood.  There  is  in  addition  to  the 
blood  deposit,  a  deposit  of  a  somewhat  slimy  character,  having  all 
the  appearance  of  a  mixture  of  pus  and  mucus.  After  standing 
some  nours,  a  distinct  thin  layer  of  white  fluid,  exactly  resembling 
cream,  generally  forms  on  the  surface  of  the  urine,  the  layer  being 
thicker  m  some  specimens  than  in  others.  The  urine  remains  free 
from  odor  for  some  time,  but  at  the  end  of  three  or  four  days  it  has 
a  slightly  urinous  smell. 

When  first  passed  the  urine  is  slightly  acid  or  neutral,  and  soon 
becomes  alkaline.  Heat  causes  a  precipitate  of  very  fine  particles. 
Nitric  acid  also  produces  a  slight  precipitate,  but  heat  and  nitric 
acid  together  cause  a  copious  deposit.  When  boiled  with  liquor 
potasssB  and  sulphate  of  copper,  there  is  no  reduction  of  the  copper 
to  the  state  of  suboxide,  if  the  urine  be  agitated  in  a  test-tube 
with  an  equal  part  of  sulphuric  ether  and  left  to  stand,  a  thin  layer 
of  fatty  (?)  matter  is  deposited  on  the  surface  of  the  urine  and  beiow 
the  ether.  The  urine  then  becomes  quite  clear,  and  if  removed  hf 
means  of  a  syphon  and  boiled  with  nitric  acid  a  copioA  deposit 
takes  place. 

When  examined  under  the  microscope  the  urine  is  found  to  conta^^ 
blood,  pus,  and  mucus  corpuscles,  witn  a  large  number  of  small  f^ 
globules.    Many  of  these  last  are  very  minute,  whilst  others  a*^ 
larger.    No  casts  of  the  uriniferous  tubes,  nor  any  other  abnonu^^ 
matters  than  those  already  mentioned,  were  found  in  the  depoglj^ 
The  thin  layer  of  cream-like  fluid  before  alluded  to  consists  entire?^' 
of  oil  globules.    (Dr.  Waters,  Med.  Chir.  Trans.,  vol.  xiv,  p.  211.) 

Contrasting  with  this  description  in  the  occasional  absence   -^ 
spontaneous  coagulation  and  of  visible  fat  globules,  is  the  follow 
ing  account  by  Dr.  Beale: 


Case  III. — The  specimen  of  urine  was  passed  in  the  morning, 
was  perfectly  fluid,  without  any  tendency  to  spontaneous  coagoB-*^ 
tion,  and  had  all  the  appearance  of  fresh  milk.    It  had  neither      ^ 
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DiinoiiB  smell  nor  taste.    Upon  the  addition  of  an  equal  volnme  of 
ether,  it  became  perfectly  clear. 

Under  the  microscope  the  slight  deposit  which  formed  after  stand- 
ing some  time,  was  found  to  consist  of  a  small  quantity  of  vesical 
epithelium,  and  some  small  slightly  granular  circular  cells  resembling 
ehyle  or  lymph  corpuscles.  No  oil  globules  could  be  detected  on  the 
surface  of  the  urine  or  amongst  the  deposit,  and  the  fatty  matter, 
which  was  equally  diffused  throughout,  was  in  a  molecular  or  gran- 
ular form.  By  examining  the  unne  with  the  highest  powers,  only 
very  minute  granules  could  be  detected.  These  exhibited  molecular 
movements.  In  this  case  the  urine  was  not,  however,  always  un- 
ooagulable ;  occasionally  it  coagulated  even  within  the  bladder.  This 
case  is  exceptional  in  the  circumstance  that  the  urine  was  never 
ohylous,  except  on  rising  in  the  morning.  During  the  rest  of  the 
day  it  was  always  perfectly  natural.  The  patient  was  a  native  of 
Norfolk,  and  does  not  appear  ever  to  have  been  out  of  England. 
(Beale,  Urine  and  Urinary  Deposits,  2d  ed.,  p.  272.) 

Gabs  IV. — ^A  clergyman,  aged  forty,  bom  in  Bermuda,  consulted 
Dr.  Bence  Jones  in  1852.  Ten  years  before,  the  urine  became  milky, 
and  continued  so  for  eight  weeks;  it  then  returned  to  its  natural 
state  without  treatment.  Five  years  after,  the  complaint  returned. 
The  patient  passed  clots  and  semi-solid  masses  With  some  difficulty. 
This  second  attack  lasted  two  or  three  months,  and  then  the  urine 
became  perfectly  natural,  and  continued  so  for  the  succeeding  four 
years.  At  the  end  of  this  period  the  disease  returned,  and  had  con- 
tiiiaed  ever  since,  with  the  exception  of  an  interval  of  three  weeks. 
When  the  patient  came  under  the  care  of  Dr.  B.  Jones  in  1852,  the 
urine  was  milky,  but  it  cleared  with  ether;  it  contained  much  albu- 
men and  some  blood  corpuscles,  but  no  casts  of  tubes;  its  reaction 
was  acid,  specific  gravity  1025.  The  patient  stated  that  bodily  or 
mental  exertion  (such  as  preaching  on  Sunday)  produced  the  most 
intense  milkiness  of  the  urine.    Usually  the  unne  was  milky  on 

Sing  to  bed ;  it  was  clear  in  the  morning  until  an  hour  after  break- 
it;  the  whiteness  then  increased  according  to  the  degree  of  exer- 
fsiae  taken.  He  dined  at  one,  and  then,  with  rest,  the  urine  became 
clear,  and  continued  so  until  he  took  his  afternoon  walk,  when  the 
whiteness  returned.  He  had  tried  all  sorts  of  tonics,  buchu  and  iron, 
and  had  taken  gallic  acid  on  this  and  the  previous  occasions  without 
advantage.    (Bence  Jones,  Med.  Chir.  Trans.,  vol.  xxxvi,  p.  91.) 

Cass  Y. — ^A  lady,  aged  sixty-four,  bom  in  India,  where  she  had 
resided  for  some  years,  came  under  the  care  of  Dr.  Elliotson.  The 
urine  became  for  the  first  time  milky  nine  years  after  her  return  to 
England.  It  continued  milky,  in  spite  of  various  remedies,  for  about 
a  year,  when  it  suddenly  resumed  its  natural  appearance  on  the  third 
morning  after  she  had  commenced  to  take  a  daily  bath  in  the  sea. 
The  urine  then  remained  clear  for  thirteen  years  (eighteen  months 
of  which  were  passed  in  India).  At  the  end  of  this  period  she  had 
a  severe  inflammation  of  the  lungs,  for  which  she  was  bled  and  took 
calomel.  In  a  month  after  this  attack  the  urine  again  became  chy- 
lous, and  continued  so  for  two  years.    At  this  time  she  suffered  from 
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a  severe  mental  shock,  and  for  the  space  of  one  month  the  milkiness 
of  the  urine  was  suspended;  it  then  returned  with  as  much  inteositj 
as  ever.  From  this  date  the  urine  continued  milky  without  one 
day's  intermission  for  eleven  years.  The  milkiness  was  then  ODoe 
more  suspended  for  six  weeks  in  consequence  of  a  carbuncle;  then  it 
went  on  again  for  two  years,  when  she  had  a  second  attack  of  in- 
flammation of  the  lungs,  which  laid  her  up  for  six  months.  During  this 
illness  the  chylous  state  of  the  urine  was  again  suspended;  but  has 
since  returned,  and  still  continues  (1857).  The  patient  is  a  veiy 
stout  person,  and  ver^  nervous.  All  remedies  have  been  unavailing. 
The  disease  has  contmued,  with  intermissions,  for  eight-and-twentj 
years.    (EUiotson,  Med.  Times  and  Gaz.,  1857,  ii,  287.) 

Cask  VI. — An  English  gentleman,  aged  forty,  a  teacher  of  Ian- 
guages,  settled  in  Eostock  (Germany),  came  under  the  notice  of  Br. 
Ackermann.  In  his  youth,  this  gentleman  had  travelled  for  two 
years  in  the  Brazils  and  Buenos  Ay  res.  While  in  South  America  he 
suffered  from  a  slight  hydrocele,^  which  disappeared  on  his  return  to 
Europe. 

He  had  been  settled  in  Eostock  for  eleven  years,  and  was  Btronf 
and  very  healthy.  Midsummer,  1858,  he  took  the  measles,  which 
left  behind  a  slight  bronchial  catarrh.  This  catarrh  lingered  on  till 
February,  1859,  when  one  day  he  observed  his  urine  to  be  milky.  A 
few  hours  before  this  occurrence  he  felt  out  of  sorts  and  shivered, 
but  next  morning  he  was  well  again.  The  urine,  however,  continued 
milky,  and  five  weeks  after,  leeches  were  applied  to  the  left  loin  on 
account  of  a  tenderness  which  existed  in  that  region.  During  their 
application  the  patient  lay  on  hi6  right  side  for  two  hours,  and  im-^ 
mediately  on  rising  he  made  water,  which,  much  to  his  own  and  his 
physician's  astonishment,  was  perfectly  normal,  clear  and  of  a  deep 
yellow  color.  Nevertheless,  at  the  next  micturition,  the  urine  was 
found  milky  again.  A  few  days  after,  the  patient  repeated  the  ex- 
periment; he  emptied  the  bladder  and  lay  for  an  hour  on  his  right 
side,  and  again  the  urine  appeared  clear,  and  contained  only  traces  of 
albumen.  Similar  results  were  obtained  many  times  after  the  same 
experiment.  If  perfect  rest  on  the  right  side  was  broken  even  fori 
few  minutes,  the  urine  was  distinctly  chylous  at  the  end  of  the  ex- 
periment. A  counter-experiment,  in  which  the  patient  lay  on  bis 
left  (instead  of  right)  side,  showed  still  more  distinctly  the  effect  of 
the  posture  on  the  right  side.  On  the  6th  of  May  the  patient  \bJ 
for  an  hour  on  his  leit  side;  but  the  urine  which  he  made  on  riRing 
was  strongly  chylous  and  contained  blood.  At  a  later  period  this 
influence  of  lying  on  one  or  the  other  side  became  less  marked  and 
constant.  But  throughout  the  complaint,  rest  in  the  horizontal  posi- 
tion had  invariably  the  effect  of  diminishing  the  chylous  condition  of 
the  urine.  The  morning  urine,  after  the  rest  of  sleep,  was  always 
the  least  milky;  and  that  of  the  evening,  after  the  fatigues  of  the 
day,  the  most  so.  The  general  health  was  only  slightly  affected. 
He  was  a  little  less  capable  of  exertion,  more  easily  &tigued,  vei7 

I  Query — Was  not  this  supposed  hydrocele  an  affection  of  the  scrotal  lymphat- 
ics, as  in  Carter's  cases,  to  be  presently  described? 
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sensitive  to  cold,  and  somewhat  depressed  in  mind ;  there  was  also 
a  dnll  pain  in  the  left  lambar  re^on.  The  exhaustion  appeared  to 
increase  as  the  disease  continued,  but  he  was  not  compelled  to  sus- 
pend his  somewhat  arduous  occupation  for  more  than  a  day  or  two. 
He  noted  that  a  hsBmorrhoidal  nux  with  which  he  had  been  pre- 
viously fVequently  affected,  ceased  entirely  from  the  moment  the 
urine  became  milky.  In  July  and  August  the  patient  spent  a  month 
at  the  sea-baths  of  Warnemtiude,  where  he  led  a  very  quiet  life,  but 
did  not  bathe.  Here  the  urine  suddenly  became  clear  and  normal, 
and  continued  so  for  a  fortnight;  but  before  he  left,  it  became  as 
suddenly,  intensely  milky  again.  At  a  still  later  period  more  fre- 
quent variations  in  the  chylous  and  non-chylous  condition  of  the 
urine  were  observed  than  in  the  beginping;  but  no  intermission  as 
long  as  that  noted  at  Wamemtinde  occurred  again.  It  often  hap- 
pened that  amid  a  long  series  of  chylous  emissions  a  normal  one 
would  be  suddenly  interposed,  and  it  was  not  always  possible  to  find 
any  cause  for  this  sudden  change  in  the  circumstances  of  the  patient. 
It  was  observed  that  the  skin  was  markedly  less  disposed  to  sweat- 
ing than  previously,  and  sometimes  there  was  a  disagreeable  dryness 
of  the  cutaneous  surface.  The  urine  was  notably  increased  in  quan- 
tity, especially  in  the  earlier  periods,  when  it  exceeded  five  pints  in 
the  twenty-four  hours. 

The  examination  of  the  urine  yielded  the  following  results :  It 
was  opaque,  almost  milk-white,  with  a  tinge  of  red,  reaction  acid, 
with  a  stale  sweetish  odor.  It  coagulated  spontaneously,  sometimes 
after  standing  a  few  minutes,  sometimes  after  several  hours.  It 
never  gelatinized  within  the  urinary  passages.  It  also  coagulated 
with  heat  and  with  nitric  acid.  When  it  was  allowed  to  rest  for 
eighteen  hours  in  a  glass,  a  thin,  perfectly  white  layer  gathered  on 
the  top,  and  a  reddish  deposit  sank  to  the  bottom.  In  the  former  a 
vast  quantity  of  fat-molecules  were  found ;  in  the  latter,  blood  cor- 
puscles and  small  dark  red  clumps  of  blood.  Ether  cleared  the  urine 
almost  completely,  and  the  extracted  fat  was  solid  at  ordinary  tem- 
peratures. When  the  urine  was  boiled,  it  passed  through  a  filter 
perfectly  clear,  and  possessing  all  the  qualities  of  healthy  urine — the 
fatty  matter  having  oeen  entirely  retained  on  the  filter  by  the  coagu- 
lated albumen. 

The  table  on  the  following  page  exhibits  the  proportion  of  fat  and 
albumen  at  different  times  of  the  day. 

Various  remedies — among  them  gallic  acid — were  tried  in  this  case 
with  little  or  no  evidence  of  success.  In  the  beginning  of  Decem- 
ber, 1859,  he  left  off  all  medicines,  finding  them  of  no  effect  on  his 
urine,  and  feeling  his  general  health  satisfactory.  Toward  the  end  of 
January,  1860,  he  found  himself  one  evening,  after  a  very  heavy  day, 
greatly  exhausted,  and  chilly,  and  therefore  went  earlier  than  usual 
to  bod.  The  urine  on  this  evening  was  strongly  chylous.  Next 
morning,  on  the  contrary,  the  urine  was  ]>erfectly  normal;  the  sue- 
ceeding  emissions  were  similarly  healthy,  and  from  that  day  forth 
the  disorder  did  not  return.  For  three  years  he  has  continued  to 
pass  perfectly  natural  urine.  A  few  days  after  this  favorable  termi- 
nation the  hsmorrhoidal  flux  returned,  and  has  continued  since  with 
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its  former  frequeoor.^    (Ackermaim,  Deatache  Klinik,  1868.  Noi.  23 
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The  general  health  of  persons  affected  with  chylous  txA^^ 
suffers  in  varying  degrees.  Some  persons  preserve  their  embon- 
point undiminished ;  but  the  larger  number  are  markedly  cmfr 

1  This  case  came  under  the  notice  of  Dr.  Thudichum,  in  1864.  The  ptt^ 
had  returned  to  England,  and  the  chylous  state  of  the  urine  had  TeMipeutAij^ 
consequence,  as  the  patient  believed,  of  higher  living.  (Brit.  Med.  Jonm.  186*t 
p.  611.) 


BTIOLOGT.  269 

dated.  The  patients  generally  complain  of  lassitude,  incapacity 
for  exertion,  pains  in  the  loins  and  the  epigastrium.  The  un- 
natural drain  of  the  nutritive  material  explains  most  of  these 
Bjrmptoms.  Sometimes  there  is  an  excessive  appetite:  more 
eommonly  the  appetite  is  natural  or  indifferent  The  long  series 
of  years  during  which  persons  may  void  chylous  urine,  without 
Berious  impairment  of  their  health,  shows  the  comparative  inno- 
CQOusness  of  the  complaint  In  Quevenne's  case  (cited  by  Rayer) 
the  patient,  a  native  of  the  Isle  of  Bourbon,  commenced  to  pass 
chylous  urine  at  the  age  of  25.  From  this  period  to  the  age  of 
73  she  constantiy  passed  chylous  urine.  At  78  the  urine  be- 
eame  natural,  and  the  patient  thought  herself  cured ;  but  after 
aboat  14  months,  the  urine  became  again  as  chylous  as  ever, 
iod  continued  so  until  she  reached  the  age  of  78,  beyond  which 
the  report  does  not  go.  In  Dr.  EUiotson's  case  the  disease 
laated,  off  and  on,  for  28  years,  withont  seriously  affecting  the 
health.  When  death  has  occurred  in  cases  of  chylous  urine,  it 
has  been  occasioned  by  some  independent  malady.  In  Dr. 
Prieatley's  case  tiie  kidneys  presented  the  fatty  form  of  Bright's 
disease,  and  the  lungs  were  tuberculous.  At  his  Gulstonian 
lectures,  in  1881,  Dr.  Prout  exhibited  the  kidneys  of  a  girl  of 
15  who  had  been  passing  chylous  urine.  She  was  said  to  have 
died  of  inflammation  of  the  bowels :  the  kidneys  were  perfectly 
healthy.  Dr.  Isaacs  had  an  opportunity  of  examining  the  body 
of  a  sailor,  who  during  life  had  been  in  the  habit  of  passing  chy- 
lous urine,  and  who  had  died  of  general  tuberculosis.  The  kid- 
i^eys  contained  a  few  nodules  of  secondary  tubercle,  but  were 
otherwise  perfectiy  healthy. 

EHobgy. — Chylous  urine  prevails  mostly  in  youth  and  middle 
•ge.  Of  26  cases  collected  by  me,  8  were  under  twenty ;  7  be- 
tween twenty  and  thirty ;  7  between  thirty  and  forty ;  2  between 
forty  and  fifty ;  and  3  over  fifty.  The  youngest  example  is  men- 
tioned by  Prout,  in  a  male  infant  of  18  months ;  the  oldest  in 
Qtievenne's  case,  in  which  the  patient  reached  the  age  of  78 
yeait. 

Of  those  26  cases,  17  were  males  and  nine  females :  but  it  ap- 
pesrs,  that  in  the  countries  where  the  disorder  is  endemic,  it  is 
o^ore  common  among  women  than  men.  The  greater  frequency 
of  it  among  men  in  the  European  cases  is  explained  by  the  far 
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greater  number  of  men,  who,  as  sailors,  merchants,  colonists, 
&c.,  pass  a  portion  of  their  lives  in  tropical  climates. 

As  to  the  cause  of  the  disease,  the  only  one  made  out  satis&c- 
torily  is  residence  in  certain  tropical  countries.  Twenty-one 
cases  (out  of  26)  were  persons  who  had  been  bom,  or  had  passed 
a  portion  of  their  lives,  in  the  Mauritius,  Isle  of  Bourbon,  Brazil, 
West  Indies,  or  India. ^ 

The  best  authenticated  cases  in  persons  who  have  never  been 
out  of  Europe  are — a  case  related  by  Prout ;  Mr.  Gk>ssetf  s  case, 
cited  by  Bird ;  and  Mr.  Cubitt's  case,  cited  by  Beale. 

The  state  of  the  blood  has  been  examined  by  Guibourt  and 
Bence  Jones.  Neither  of  these  observers  found  a  milky  state  of 
the  blood-serum.  Guibourt  (cited  by  Bayer)  obtained  nearly 
twice  as  much  fat  from  the  blood  of  a  Brazilian  afiected  with 
chylous  urine  as  from  healthy  blood.  Bence  Jones,  on  the  con- 
trary, found  in  the  blood  of  a  person  whose  urine  was  milky 
both  before  and  after  the  bleeding,  no  increased  proportion  of 
fat. 

Pathology. — It  has  been  generally  assumed  that  the  fat,  albu- 
men and  fibrine  of  chylous  urine  are  derived  from  the  blood,  and 
pass  into  the  urine  through  the  kidneys.  Dr.  Prout  says :  "  The 
proximate  cause  of  this  aifection  seems  to  lie  partly  in  the  assi- 
milating organs,  and  partly  in  the  kidneys.  The  chyle,  from 
some  derangement  in  the  processes  of  assimilation,  is  not  raised 
to  the  blood  standard,  and  consequently,  being  unfit  for  the 
future  purposes  of  the  economy  is,  agreeably  to  a  law  of  the 
economy,  ejected  through  the  kidneys;  but  these  organs  instead 
of  disorganizing  it,  or  reducing  it  to  the  crystallized  state,  as 
usual,  permit  it  to  pass  through  them  unchanged." 

But  any  view  which  supposes  that  the  unnatural  ingredients 
of  chylous  urine  are  derived  from  the  Jddneys  presents  great 
difficulties.  The  rapid  alternation  of  urine  intensely  chylous  or 
lymphous,  with  perfectly  natural  urine  (sometimes  witnessed 
within  intervals  of  an  hour  or  two)  seems  incompatible  with 
such  a  supposition.    It  is  also  incredible  that  blood,  albumen 

1  The  endemic  prevalence  of  chylous  urine  in  these  countries  is  thoroogbV 
Attested.  The  various  speakers  in  the  discussion  at  the  Medical  Society  of  Bio 
Janeiro,  reported  by  Kayer,  allude  to  the  disorder  as  a  common  one  amoBg 
negroes.  Dr.  Prout  states  that  Mr.  Thomas,  a  practitioner  ftoui  Barbado^t 
informed  him  that  he  had  seen  at  least  a  dozen  well-marked  cases  in  nwotf  |^ 
a  practice  of  ten  years.  Dr.  Carter  also  says  that  the  more  ordinary  forfltf  ^ 
chylous  urine  are  "  not  uncommon"  in  Bomoay. 
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and  fibrine  should  pass  from  the  blood  into  the  urine  through 
the  kidneys  without  being  accompanied  with  casts  of  the  urini- 
ferous  tubes.  The  absence  of  organic  disease  in  the  kidneys, 
and  of  any  clearly  made  out  derangement  in  the  composition  of 
the  blood,  also  militates  against  such  a  view. 

A  new  and  unexpected  light  has  been  thrown  on  the  nature 
of  this  siii^lar  malady,  by  some  cases  published  by  Prof.  Carter, 
of  Bombay,  which  appear  to  indicate,  that  a  direct  communicar- 
tiion  does  in  reality  exist  between  some  part  of  the  lacteal  or 
lymphatic  system  and  the  urinary  passages.  These  cases  and 
the  remarks  of  Dr.  Carter  thereupon  are  well  deserving  of  at- 
tention. 

Dr.  Carter's  first  case. — This  was  a  Parsee  youth  in  whom  the  in- 

Kinal  glands  were  greatly  enlarged,  soft  and  doughy  to  the  touch, 
t  notpainful.  On  the  cutaneous  surface  of  the  thigh,  a  few  inches 
below  Poupart's  ligament,  was  a  small,  hardly  perceptible  pimple, 
from  which  there  occasionally  issued  a  milky  fluid,  and  sometimes 
so  copiously,  that  in  the  course  of  the  day  a  pint  has  been  collected. 
Pressure  just  above  the  spot  caused  the  flow  to  cease.  The  discharge 
commenced  six  months  before :  it  lasted  two  or  three  days  and  then 
ceased,  pressure  having  been  applied ;  it  reappeared  after  an  interval 
of  a  month,  and  again  stoppecl  after  a  few  days.  The  discharge  re- 
appeared a  third  time,  when  the  patient  came  under  the  observation 
of  Dr.  Carter.  Before  the  discnar^e  came  on,  the  glands  in  the 
groin  became  tumid  and  rather  painful.  The  fluid  collected  from 
xb\s  man's  thigh  presented  in  perfection  the  characters  of  chyle.  It 
coagulated  in  about  Ave  minutes ;  it  separated  a  few  hours  after- 
wards into  clot  and  serum,  the  latter  being  milky  in  appearance. 
At  a  later  period  the  whole  became  again  fluid.  Under  the  micro- 
scope blooa  corpuscles  and  chyle  corpuscles  were  found.  In  this  man 
the  urine  never  became  chylous. 

Dr.  Carter's  second  case, — This  was  an  adult  Hindoo,  who  became 
a  hospital  out-patient,  under  Dr.  Carter's  care,  on  August  23d,  1859, 
on  account  of  an  afl^ection  of  the  scrotum.  The  skin  of  this  part  was 
corrugated  in  a  peculiar  way,  thickened  and  studded  with  numerous 
small  tubercles,  which  were  soft  to  the  touch,  and  when  punctured, 
freely  discharged  a  chylous  fluid.  The  inguinal  glands  on  both  sides 
were  much  enlarged,  soft  and  doughy  to  the  touch,  and  they  dimin- 
ished in  size  under  pressure. 

The  scrotum  began  to  enlarge  four  months  before,  and  after  a 
time  the  peculiar  corrugation  of  the  skin  appeared.  The  milky  dis- 
charge occurred  occasionally  and  spontaneously,  and  intermitted. 
It  did  not  issue  from  one  spot  but  from  several.  When  it  ceased, 
and  sometimes  also  during  its  continuance,  the  urine  became  chylous. 
The  tumefaction  of  the  inguinal  glands  seemed  to  alternate  with  the 
appearance  of  chyle  in  the  urine.  The  parts  also  became  tumefied 
two  or  three  hours  after  a  full  meal,  and  then  subsided. 
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The  urine,  when  chylous,  coagulated  spontaneously,  and  the  oo- 
agulum  reddened  sensibly  on  exposure  to  the  air.  This  reddening 
was  however  more  decided  in  the  coaguluro  from  the  scrotal  chyle, 
which  changed  in  a  few  minutes  to  a  olood  red.  Under  the  micro- 
scope the  urine  was  found  to  contain,  besides  blood  corpuscles,  nu- 
cleated granular  cells  exactly  resembling  chyle  corpuscles.  Yarious 
plans  of  treatment  were  adopted,  including  very  large  doses  of  gal- 
lic acid,  without  effect. 

Dr,  Carter's  third  case  was  one  of  ordinary  chylous  urine,  without 
any  visible  affection  of  the  external  lymphatics.  The  general  cha- 
racters and  the  microscopic  examination  of  the  urine  appeared  to 
establish  the  identity  of  the  foreign  ingredients  found  therein  with 
those  of  the  chyle-like  fluid  discharged  from  the  external  sur&ce  in 
the  preceding  cases. 

Dr.  Carter  applies  these  facts  to  the  phenomena  of  chylous 
urine  in  the  following  manner :  ^'  We  may  suppose  that  disteor 
sion  of  the  delicate  lymphatics  and  lacteals  in  the  lumbar  regioD 
is  at  length  followed  by  exudation  of  their  contents  at  one  or 
more  points;  or  rupture  taking  place,  a  fistulous  orifice  remainB, 
which  gives  free  exit  to  the  chyle  or  lymph  at  times  of  recurring 
distension ;   or  an  abnormal  reservoir  (receptaculum)  may  be 
formed,  which  periodically  discharges  its  contents  into  the  pel- 
vis of  the  kidney,  ureter,  or  bladder.     The  cases  before  related 
evince  that  such  a  condition  of  the  lymphatic  vessels,  accom- 
panied with  enlargement  and  increased  functions  of  the  corres- 
ponding glands,  does  occur ;  that  the  flow  of  chylQ  may  be  re- 
versed, or  regurgitation  may  occur;  and  with  this  state,  the 
urine  may  be  chylous."* 

Additional  evidence  in  favor  of  this  hypothesis  may  be  deduced 
from  the  increased  quantity  of  urine  which  has  been  observed 
in  several  Of  these  cases,  as  in  Ackermann's.  In  Dr.  Watere's 
case  the  mean  daily  quantity  of  urine  during  the  first  ten  days, 
when  the  disorder  was  at  its  height,  was  67  ounces ;  in  the  last 
ten  days,  when  it  was  subsiding,  the  mean  daily  quantity  was 
only  47  ounces. 

^  Four  years  previously  to  the  publication  of  Dr.  Carter's  paper,  a  t&Bi^ 
view  seems  to  have  been  propounded  by  Gubler  in  a  paper  entitled  Hcem/aiff^ 
de  Vhle  ae  France^  envisagie  eomme  une  lyfnphorrhoffie  ae  V apparel  wvpo^^^ 
(Memoirs  of  the  Boc.  de  Biplogie  for  1868).  I  have  not  been  able  to  oonsolt  tbe 
cri^nal  paper,  but  an  abstract  is  supplied  in  Canstatt's  Jabreab.  for  18501,^ 
which  the  following  is  the  closing  sentence.  *' Gubler  indicates  cbvloni  urios 
(of  tbe  Isle  of  France)  as  a  diabetes  lympbaticus,  or  a  lymphorrbagia  renftl^ 
He  rests  his  theory  on  the  identity  of  the  micro-chemical  cnaracters  of  ohyl<'^ 
urine  with  that  of  chyle,  and  on  the  prevalence  of  dilatation!  of  the  ei^f^ 
lymphatics  in  the  countries  where  chylous  urine  it  endemic. 
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The  pr^alence  of  the  disorder  in  certain  countries,  and  the 
close  connection  which  Rayer  showed  to  exist  between  it  and 
the  endemic  hsematuria  of  the  same  countries,  leads  conjecture 
a  step  farther.  It  has  been  recently  demonstrated  by  Griesinger 
that  the  endemic  hsematuria  of  Egypt  owes  its  origin  to  the 
ravages  of  a  minute  parasite — ^the  Bilharzia  hsematobia — ^which 
lodges  its  ova  in  the  mucous  membrane  of  the  urinary  passages. 
A  similar  demonstration  has  been  made  by  Dr.  Harley  with 
respect  to  the  endemic  heematuria  of  the  Cape  of  Good  Hope 
(see  Bilhabzia)  ;  and  we  may  infer  a  similar  origin  to  the  en- 
demic hsBmaturia  of  the  Mauritius,  Brazil,  and  other  countries. 
On  these  grounds,  it  may  be  conjectured  that  chylous  urine 
owes  its  origin,  in  like  manner,  to  the  destructive  operations  of 
some  parasite  whose  seat  of  election  is  the  lymphatic  system  of 
the  urinary  passages,  and  that  in  the  course  of  the  development 
of  its  ova  a  communication  is  opened  between  the  lymphatic 
channels  and  the  urinary  passages.  At  any  rate,  it  is  worth  in- 
vestigating whether  parasitic  ova  may  not  be  discovered  occa- 
sionally in  the  deposit  of  chylous  urine.* 

Treatment. — ^Hitherto  the  treatment  of  this  disorder  has  proved 
very  unsatisfactory.  It  generally  persists  in  spite  of  every  re- 
medy, or  disappears  without  any.  The  physicians  of  Rio  chiefly 
recommend  salt-water  baths,  and  iron  internally.  Mineral  and 
vegetable  astringents  have  been  tried  repeatedly  with  small  evi- 
dence of  success.  The  best  results  have  followed  large  doses  of 
gallic  acid.  Dr.  Waters  and  Dr.  Bence  Jones  gave  from  one  to 
two  drachms  a  day. 

Dr.  Bunyan,  of  George  Town,  British  Guiana  (Lancet,  1846, 
I,  96),  relates  a  very  interesting  case,  in  which  the  disease  had 
lasted  ten  months.  Various  remedies  were  tried  without  success. 
On  the  advice  of  an  old  negress,  the  patient  took  a  decoction  of 

*  Dr.  A.  B.  Buchanan,  of  Glasgow,  has  recently  given  an  account  of  a  woman, 
et.  forty-six,  a  native  of  Glaseow,  in  whom  a  large  quantity  of  milky  fluid, 
exactly  resemhlin^  chyle,  flowed  interruptedly  for  years,  from  a  thickened  patch 
of  skin  on  the  inside  of  the  thigh.  This  case  resembled  Carter's  cases,  except 
in  the  abeence  of  an  enlargement  of  the  lymphatic  glands.  He  also  cites  two 
other  similar  cases  in  Europeans.  He  proposes  a  new  theory  for  the  complaint 
%nd  for  chylous  urine.  Rejecting  the  tneory  of  a  leak  in  the  lymphatic  system 
•8  Anatomically  impossible  and  pathologically  unnecessary,  he  contends  that  the 
Catty  matter  is  secreted  from  the  blood  **  by  the  morbid  activity  of  multitudes  of 
epithelial  cells,  the  fiinctions  of  which  have  become  perverted.''  In  chylous 
turine  Dr,  Buchanan  believes  that  a  similar  disease  to  this  exists  in  some  part 
of  the  urinary  macoos  membrane.     (Med.  Chir.  Trans,  vol.  xlvi,  p.  57.) 
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mangrove  bark  (Rhizophora  racemosa),  in  ounce  ^pses,  fonr 
times  a  day.  In  seven  days,  he  was  so  greatly  improved  that 
he  discontinued  the  medicine  for  two  days,  when  the  symptoms 
returned.  The  medicine  was  resumed  in  increased  quantity, 
and  continued  for  several  days,  until  all  the  symptoms  had  en- 
tirely disappeared.  Afterwards  he  suffered  two  returns  of  his 
disorder,  which  were  immediately  cut  short  by  the  use  of  the 
mangrove  bark. 

If  further  inquiry  should  show  that  chylous  urine  has  a  para- 
sitic origin,  anthelmintic  remedies,  especially  turpentine,  may  be 
tried  with  a  prospect  of  success.  The  effect  of  diet  was  investi- 
gated by  Dr.  Bence  Jones.  He  found  that  the  urine  was  some- 
what less  chylous  with  vegetable  than  virith  animal  food;  he  also 
found  that  the  pressure  of  a  tight  belt  round  the  loins  relieved 
the  pains  in  the  lumbar  regions,  and  seemed  to  improve  ilte 
condition  of  the  urine  a  little. 
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CONGESTION  OF  THE   EIDNBTS. 


^[^^WiO»— Med.  Chir.  Trans.,  1848,  p.  61. 

r^KBicB»— Die  firigbt'sche  Nierenkrankheit,  1861. 

^^ULUiv — Sitzungsboriohte  der  mathem-naturw.  Classe  der  Kais.  Akad. 
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^Oi7iLijLni>— Arobives  G^n^rales.    4me  S6rie,  torn,  xvii,  p.  99. 

'Obiion— Diseaaes  of  tbe  Kidney.    Lend.,  1862. 

^liCHOW— Arcbiy  f.  patb.  Anat.  Band  iv. 

'*>  ^AVBi — Ueber  den  Zuaammenbang  von  Herz-und  Nieren-Krankbeiten.  Ber- 
lin, ft56. 

^AMBKBon— ArcbiT  f.  patb.  Anat.  Bd.  xi,  p.  16. 

^OBiKSTXur— Patb.  a.  Tberap.  d.  Nieren-Krankbeiten.    Berlin,  1868. 


Hkdrb  the  title  of  congestion  of  the  kidneys,  I  propose  to 

^^OQsider  those  less  serious,  and  for  the  most  part  secondary, 

'^tud  derangements  which  are  occasioned  either  by  an  undue 

^©termination  of  blood  to  the  organs  (active  congestion)  j  or  some 

Mechanical  obstruction  to  the  return  of  blood  from  the  organs 

(P^iarive  congestion). 

^nal  congestion,  both  active  and  passive,  if  sufficiently  in- 
*®*iae,  is  attei^ded  by  the  presence  of  albumen  in  the  urine  (gene- 
'^y  in  small  quantity),  sometimes  with  blood,  and  casts  of  the 
'^villiferous  tubes.  Dropsy  is  not  a  symptom  proper  to  renal 
?^xxge8tion;  when  present  it  depends  on  other  causes,  commonly 
"^^^Jt  or  lung  disease. 
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Active  congestion  is  produced  by— overdoses  of  certain  irri- 
tants (cantharides,  turpentine);  by  exposure  to  cold;  it  is  a 
common  incident  in  all  febrile  and  inflammatory  complaints ;  it 
occurs  in  saccharine  diabetes;  probably  also  in  some  cases  of 
hypertrophy  of  the  left  ventricle^ 

Passive  congestion  accompanies — regurgitant  heart  disease; 
obstructions  in  the  lungs  (emphysema,  pleuritic  efiusion) ;  pres- 
sure on  the  emulgent  veins  or  inferior  cava  (pregnancy,  abdomi- 
nal tumors). 

If  the  determining  cause  of  the  congestion  be  a  persistent 
one — as  in  valvular  heart-disease  or  diabetes,  organic  changes 
are  at  length  produced  in  the  kidneys,  which  bear  a  strong 
resemblance  to,  if  they  are  not  identical  with,  certain  forms  of 
Bright's  disease. 

Accordingly,  several  of  the  conditions  here  considered,  have 
been  arranged  by  other  writers  (Johnson,  Frerichs,  Griesinger, 
Bamberger)  among  the  varieties  of  Bright's  disease.  But  al- 
though there  are  unquestionable  affinities  between  the  two 
classes  of  cases,  there  are  also  differences  so  marked,  in  their 
symptoms,  progress,  and  general  clinical  history,  that  it  only 
tends  to  confusion  to  unite  them  under  one  heading. 

It  will  greatly  facilitate  our  comprehension  of  the  relations 
subsisting  between  certain  changes  in  the  composition  of  the 
urine,  and  certain  disturbances  of  the  renal  circulation,  if  we 
take  a  review  of  the  experimental  researches  which  have  been 
made  in  this  direction. 

Mr.  George  Eobinson  was  the  first  to  demonstrate,  that  a 
complete  or  partial  impediment  to  the  return  of  blood  by  the 
renal  veins  caused  albumen,  blood,  and  sometimes  fibrine  to 
appear  in  the  urine.  lie  operated  solely  on  rabbits.  In  one 
set  of  experiments,  he  placed  a  tight  ligature  round  the  renal 
vein :  in  a  second  set,  the  obstruction  was  made  incomplete — a 
certain  amount  of  blood  being  still  permitted  to  circulate 
through  the  kidneys.  In  both  these  sots  of  experiments  the 
urine  invariably  became  more  or  less  albuminous,  and  in  most 
cases  bloody.  The  kidney,  of  which  the  vein  had  been  thus 
obstructed,  was  in  every  instance  found  heavier  than  its  un- 
injured fellow.  The  proportion  between  them  varied  from 
1 J :  1  to  3  : 1. 

Frerichs  repeated  these  experiments  on  dogs,  rabbits,  a  cat 
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and  a  frog,  with  identical  results.  In  four  out  of  ten  experi- 
ments, he  also  detected  casts  of  tubes  in  the  urine,  and,  in  one, 
renal  epithelium. 

These  experiments  admit  of  easy  explanation.  The  blood 
accumulates  behind  the  impediment,  and  causes  an  increased 
lateral  pressure  upon  the  walls  of  the  renal  vein  and  its 
1>ranches.  This  tension  is  transmitted  backward  to  the  renal 
capillaries,  which  are  thereby  distended,  and  their  walls  at- 
tenuated, creating  a  condition  highly  favorable  to  the  transud- 
ation of  the  serous  constituents  of  the  blood  through  their  coats. 
If  the  tension  be  sufficiently  great,  actual  rupture  takes  place, 
and  blood  corpuscles  escape  with  the  albumen  into  the  urine. 
It  is  probable  that  these  consequences  take  eflfect  earliest,  and 
in  greatest  power,  in  the  Malpighian  clusters,  where  there 
exist  anatomical  facilities  for  ready  passage  of  blood  into  the 
urine. 

Increased  pressure  in  the  arterial  system  does  not  so  easily 
cause  albumen  and  blood  to  appear  in  the  urine.  Eobinson 
Bought  to  test  the  eftect  of  increased  arterial  pressure  on  the 
composition  of  the  urine,  by  directing  a  stronger  stream  of 
blood  than  natural  into  the  kidneys.  First  he  removed  one 
kidney,  thinking  that  the  physiological  determination  to  the 
other  might  suffice  to  cause  albuminuria.  The  experiment 
was  repeated  five  times,  and  only  in  one  instance  did  the 
urine  become  albuminous.  lie  then  removed  one  of  the  kid- 
neys and  tied  the  abdominal  aorta  below  the  origin  of  the  renal 
arteries.*  In  this  way  the  utmost  impulsion  of  blood  into  the 
remaining  kidney  was  obtained,  and  both  blood  and  albumen 
invariably  made  their  appearance  in  the  urine.  His  seventh 
experiment  is  a  fair  sample  of  his  results. 

Expt.  7.  The  left  kidney  of  a  middle-sized  rabbit  was  removed, 
and  weiffhed  54  grains.  The  aorta  was  then  tied  below  the  origin  of 
the  rend  arteries.  The  animal  was  killed  at  the  end  of  two  hours. 
The  right  Sidney  weighed  85  grains ;  it  contained  six  or  seven  ecchy- 
moses  of  various  extent.  The  bladder  contained  about  a  drachm  of 
urine,  which  was  bloody  and  albuminous  (1.  c.  p.  79). 

1  Tying  the  abdominal  aorta  without  removing  one  of  the  kidneys  was  per- 
formed twice  by  BobinBon  on  weak  animals ;  in  one  only  did  albumen  appear  in 
the  nrine.  Frerichs  states  that  he  could  only  find  traces  of  albumen  in  a  few 
cases  after  such  an  operation.  Meyer,  on  the  other  hand,  saw  abundant  album- 
ianria  foUow  this  operation. 
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These  results  have  been  confirmed  by  Frerichs  and  Meyer. 

In  the  experiments  of  Hermann  and  Overbeck,  another  method 
of  inducing  artificial  albuminuria  is  pointed  oat.     Hermann's 
method  consisted  in  tying  up  the  renal  arteries  for  a  short  time, 
and  then  removing  the  ligature.     The  urine  which  was  secreted 
after  the  re-establishment  of  the  circulation  was  always  found 
albuminous.     Overbeck  interrupted  the  circulation  in  other 
ways.     In  one  set  of  experiments,  he  blew  up  a  bladder  pre- 
viously introduced  empty  into  the  heart :  in  the  second  set  as- 
phyxia (and  consequent  arrest  of  the  blood-current)  was  pro- 
duced by  compressing  the  trachea.    In  the  former  case  the  oV 
struction  was  maintained  for  about  a  minute,  and  in  the  latter 
for  four  minutes.    In  both  classes  of  experiments,  the  urine 
which  first  flowed  after  the  renewal  of  the  circulation  was  in- 
variably albuminous,  and  often  bloody.     The  albuminuria  thus 
provoked,  generally  lasted  a  few  hours,  and  then  passed  away. 
When  desquamation  of  the  renal  epithelium  occurred,  it  always 
followed  the  appearance  of  the  albumen.    It  could  not  Hierefore 
be  the  cause  of  it,  as  Johnson  surmised  to  be  the  case  in  the  al- 
buminuria of  Bright's  disease. 

To  explain  the  results  obtained  by  Hermann  and  Overbeck, 
it  must  be  supposed  that  the  temporary  stoppage  of  the  blood- 
current  created  an  obstacle  in  the  renal  capillaries — probably  an 
accumulation  of  blood  corpuscles  in  the  Malpighian  tufts — 
which,  when  the  circulation  was  restored,  operated  to  raise  the 
pressure  in  the  minute  arteries;  in  other  words,  it  produced 
active  congestion  of  sufficient  intensity  to  cause  albumen  and  — 
blood  to  appear  in  the  urine. 

My  purpose  in  calling  attention  to  these  researches  is  to  show— 
that  simple  hyperemia  or  congestion  of  the  kidneys  (withou^^ 
inflammation),  either  from  increased  impulsion  of  blood  into  thi 
kidneys,  or  from  obstruction  to  the  return  of  blood  from  th- 
kidneys,  is  sufficient  to  determine  the  appearance  of  albume 
and  blood  and  even  fibrinous  casts  in  the  urine. 

An  impeded  circulation  through  the  kidneys  cannot  howev< 
long  persist,  without  inducing  serious  and  permanent  stmctar^Bl 
changes  in  the  organs.     The  presence  of  blood  corpuscles, 
fibrinous  plugs,  in  the  delicate  tubular  structures,  must  at  lenj 
occasion  more  or  less  extensive  destruction  of  these  stmctar^^ » 
and  the  continued  hyperemia  must  derange  the  nutrition  of  tt>^ 
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glandular  elements.  How  &r  these  changes  are  of  an  inflam- 
iDBtoiy  nature,  cannot  be  precisely  indicated.  One  of  the  most 
important  results  of  a  long  continuance  of  this  state  of  things 
appears  to  be,  an  excessive  production  of  adventitious  connective 
tiflaae,  which  eventually  passes  on  to  contraction  and  atrophy. 
To  call  these  changes,  ^^  nephritis/'  is  to  use  a  term,  which,  to 
lay  the  least,  is  calculated  to  mislead. 


ACTIVE  CONGESTION. 
Catarrhal  NephriHa  of  Virchow, 

In  the  course  of  eruptive  and  continued  fevers,  of  croup,  diph- 
theria, cholera,  erysipelas,  pyaemia,  acute  rheumatism,  pneumo- 
nia, and  other  inflammatory  diseases,  the  kidneys  partake  in  the 
general  hypersemia  of  the  internal  organs.  Not  unfrcquently, 
however,  they  are  the  seat  of  a  disproportionate  determination 
ofblood,  and  albumen  appears  in  the  urine.  Generally  speaking, 
the  amount  of  albumen,  in  such  cases,  is  a  mere  trace,  but  some- 
times it  is  more  abundant,  and  accompanied  with  a  few  blood 
corpoacles,  transparent  casts  of  tubes,  and  scattered  renal  epi- 
thelium. There  may  be,  at  the  same  time,  some  tenderness  in 
the  loins.  As  soon  as  defervescence  commences,  the  albumen 
diminishes,  and  in  a  few  days  vanishes  altogether. 

The  pathological  state  here  described,  difiers  from  genuine 
Bright's  disease  (which  may  likewise  arise  in  connection  with 
the  same  febrile  maladies)  in  the  absence  of  anasarca,  in  the  un- 
diminished excretion  of  urea,  and  in  the  period  of  its  invasion. 
Albuminuria  from  congestion  coincides  with  the  acme  of  the 
Pynua,  and  subsides  therewith.  Genuine  Bright's  disease,  on 
the  contrary,  shows  itself  as  a  sequela,  toward  the  close  of  the 
Pjrezial  stage  or  the  commencement  of  convalescence. 

An  examination  of  the  kidneys  of  persons  who  have  died 
frwn  the  primary  fever  while  laboring  under  renal  congestion, 
'^^ealg  an  enlarged  and  engorged  condition  of  the  organs,  with 
^ittnte  ecchymoses ;  and,  according  to  Virchow,  there  exists  a 
J*terrhal  state  of  the  canals  of  the  pyramids,  of  which  the  chief 
^undents  are,  in  addition  to  hypersemia,  detachment  and  disin- 
^^nrtion  of  the  epithelium  of  die  straight  tubes.  The  detached 
^theliom  sometimes  shows  signs  of  fiitty  changes. 
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The  frequency  of  this  complication  in  zymotic  diseases  varies 
in  different  epidemics.  Eosenstein  states  that  in  a  severe  typhm 
epidemic,  witnessed  by  him  in  1857,  the  miyority  of  the  patients 
had  transient  albuminuria,  with  casts  of  tubes,  and  yet  no  se- 
rious consequences  followed  therefrom.  In  the  sporadic  typhoid 
of  this  city,  albuminuria  is  decidedly  rare. 

Active  renal  congestion  of  a  catarrhal  nature  may  also  arise 
independently  of  any  specific  fever,  simply  from  exposure  to  cold. 
Such  cases  are  not  very  common,  or  perhaps,  as  Rosenstein  sug- 
gests, they  are  often  overlooked.  The  symptoms  resemble  those 
of  a  simple  febricula,  and,  unless  the  urine  chance  to  be  exam- 
ined, the  disorder  will  probably  be  passed  over  as  such.  The 
following  example  is  from  Rosenstein  : 

A.  B.,  set.  39,  proviouslv  healthy,  experienced  on  the  afternoon  of 
the  7th  of  October  a  chill,  followed  by  heat  and  severe  ]^n8  in  the 
renal  region,  which  were  accompanied  with  vomiting.     When  seen, 
she  was  in  a  high  fever,  pulse  120,  very  thirsty,  and  without  appe- 
tite.   The  urine  was  scanty,  acid,  albuminous;  after  standing,  it  de- 
posited a  sediment  composed  of  uric  acid,  blood  corpuscles,  epithdiB'^ 
casts,  and  free  epithelium.     Pressure  on  the  renal  region  caused  pain- ' 
She  was  cupped  on  the  loins.     On  the  following  day  the  urine  me^^ 
snred  27  ounces,  specific  gravity  1026,  otherwise  as  before  reported 
On  the  16th  the  pulse  was  92,  skin  moist  and  perspiring,  general  cot»-^ 
dition  good.    Urine  in  twenty-four  hours,  28  ounces,  specific  gravity 
1025,  acid,  free  from  albumen,  containing  only  a  few  casts.    Dn  th 
succeeding  days  increased  diuresis  set  in,  with  diminished  specift 
gravity  of  the  urine.     The  urine  continued  free  from  albumen  an 
formed  elements  (p.  65). 

A  case  of  similar  nature,  but  running  a  more  chronic  course^ 
was  recently  treated  by  myself,  in  conjunction  with  my  friend^  ^^' 
Mr.  Mcllor. 
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The  patient  was  a  young  lady  of  26,  who  had  been  subject,  fbr 
several  j'^eai's,  to  frequently  recurring  attacks  of  subacute  articu 
lar  rheumatism,  which  kept  her  in  a  continuously  weak  state  ol 
health.  On  April  14th  she  took  cold  through  walKing  in  the  wet, 
and  was  seized  with  tonsillitis.  As  this  subsided,  the  urine  was 
noticed  to  be  bloody  and  to  contain  albumen.  On  the  15th  of  May  I 
saw  her  for  the  first  time.  She  was  very  pale  and  thin;  there  was 
considerable  fever,  pulse  108,  the  loins  were  very  painfhl  and  tender 
on  pressure,  skin  dry,  with  a  tendency  to  frequent  vomiting.  Mic- 
turition was  frequent  (20  times  a  day) :  the  urine  amounted  to  three 
pints  in  twenty-four  hours,  specific  gravity  1010;  it  contained  a  good 
deal  of  blood  and  albumen,  and  deposited  uric  acid  very  abundantly- 
The  copious  deposit  which  subsided,  when  the  urine  was  left  in 
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pose,  contained  nnmeroas  large  transparent  casts  (some  studded  with 
epitiielium)  and  much  free  renal  epitnelium.  Neither  casts  nor  epi- 
thelium showed  any  si^s  of  fatty  degeneration.  There  was  aho 
found  a  large  number  of  pyelitic  cells.  Not  a  paiiiicle  of  dropsy  or 
anasarca  existed  in  any  part. 

The  patient  was  dry-cupped  over  the  loins,  after  which  hot  poul- 
tices were  directed  to  be  kept  (frequently  renewed)  to  the  same 
region ;  a  compound  jalap  powder  was  administered,  and  a  citrate  of 
potash  mixture. 

In  four  days  the  fever  subsided,  the  pains  disappeared,  and  the 
skin  became  moist.    At  the  same  time,  the  urine  was  far  less  fre- 

Juently  passed,  and  it  contained  much  less  blood,  albumen,  and  casts, 
t  still  continued  abundant  in  quantity,  and  deposited  uric  acid  very 
copionsly. 

in  the  course  of  four  weeks,  convalescence  was  so  decidedly  estab- 
lished that  the  patient  was  allowed  to  sit  up.  The  albumen  now 
scarcely  exceeded  "  a  haze  "  with  nitric  acid.  She  was  put  upon  a 
phosphatic  acid  mixture,  combined  with  phosphate  of  iron. 

On  June  24th  the  patient  suffered  a  relapse.  She  was  again  con- 
fined to  bed,  and  the  previous  treatment  put  in  force.  In  a  few  days 
the  feverish  symptoms  passed  off;  but  a  good  deal  of  blood,  albumen, 
and  renal  derivatives  continued  to  be  discharged.  She  was  now  put 
upon  gradually  increasing  doses  of  dilute  sulphuric  acid,  with  most 
excellent  effect.  The  urine  steadily  resumed  its  natural  characters, 
and  the  patient's  appetite  and  strength  began  to  return. 

On  the  24th  of  July  the  urine  had  become  free  from  albumen  and 
blood,  and  convalescence  was  thoroughly  established. 

The  case  was,  from  the  beginning,  regarded  as  distinct  from 
genuine  Bright's  disease,  and  considered  as  presenting  the  fea- 
tures of  a  catarrhal  (rheumatic  ?)  condition  of  the  pyramidal 
parts  of  the  kidneys,  combined  with  some  degree  of  subacute 
pyelitis.  The  total  absence  of  anasarca,  and  the  general  por- 
traiture of  the  complaint,  forbade  the  idea  of  acute  Bright's 
disease;  while  the  state  of  the  urine  and  the  progress  of  the 
case  appeared  inconsistent  with  the  chronic  forms  of  that  for- 
midable disorder. 

Certain  irritants— cantharides,  turpentine,  cubebs,  copaiba, 
and  nitrate  of  potash — act  as  special  stimuli  of  the  urinary 
organs;  and  excite,  when  administered  in  excessive  doses, 
hemorrhage  from  the  kidneys  and  the  lower  urinary  passages. 
Johnson  relates  an  instance  in  which  half  an  ounce  of  turpen- 
tine was  taken  for  the  expulsion  of  tape- worm.  In  a  few  hours 
the  urine  was  bloody,  and  in  the  deposit  ^^ blood  casts"  were 
discovered,  together  with  a  few  small  inflammatory  cells,  but 
no  epithelium.    Six  days  after,  the  urine  contained  less  blood 
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and  albumen.  The  casts  of  tubes  were  still  visibley  and  con- 
tained, besides  the  blood  corpuscles,  a  large  proportion  of  in- 
flammatory cells  about  twice  the  size  of  the  blood  corpuBcle&* 
The  patient  continued  to  pass  more  or  less  blood  for  some  days 
longer.  On  the  sixteenth  day  the  urine  was  free  from  albumen 
and  blood  (p.  488). 

Bouillaud  examined  the  efiects  of  cantharides  acting  throng 
the  skin.  He  states  that,  almost  constantly,  when  large  blisterB 
were  applied  to  scarified  portions  of  the  skin,  albumen  appeared 
in  the  urine.  After  death,  he  fouud  the  mucous  membrane  of 
the  pelvis  and  ureters,  in  other  cases  that  of  the  bladder,  in- 
jected, and  covered  here  and  there  with  false  membranes.  The 
kidneys  were  generally  strongly  congested  and  studded  with 
minute  ecchymoses.  Albuminuria  after  cantharides  usnaUf 
disappeared  in  two  or  three  days :  in  a  few  cases  it  lasted  four 
weeks. 

Two  cases  of  poisoning  by  sulphuric  acid  are  related  by  Ley- 
den  and  Munk,  in  which  albumen  and  casts  appeared  in  the 
urine.* 

Frerichs  enumerates  irritants  of  this  class  among  the  exciting 
causes  of  genuine  Bright's  disease ;  and  brings  forward  two 
cases  by  Reinhardt,  in  which  abuse  of  copaiba  and  cubebs  were 
followed  by  renal  degeneration,  which,  in  one  of  them,  proved 
fatal.  These  cases  are,  however,  as  Rosenstein  points  out,  in* 
conclusive,  because  it  is  probable  that  the  kidneys  were  already 
diseased  before  the  use  of  the  irritants  was  commenced.  There 
is  no  sufficient  proof  that  genuine  Bright's  disease  has  really 
ever  followed  an  overdose  of  any  of  these  stimulants. 

In  a  previous  section,  it  has  been  mentioned  that  in  the  later 
periods  of  diabetes  albumen  not  unfrequently  appears  in  the 
urine.  The  excessive  action  of  the  kidneys  in  this  disease, 
keeps  up  a  constant  congestion  of  the  organs ;  and,  in  the  course 
of  time,  permanent  anatomical  changes  follow — degeneration  of^ 
the  epithelium,  development  of  cysts,  and  other  structural  alter- 
ations, which  are  sometimes  classified  with  genuine  Bright's 
disease. 

There  is  yet  one  other  condition,  which  seems  capable,  in  rare  ^ 

'  Were  not  these  renal  epithelia  ? 

*  Archiv.  f.  path.  Anat.  Bd.  xxii|  p.  287. 
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iDstanceB,  of  producing  an  active  congestion  of  the  kidneys, 
nfficiently  intense  to  determine  albuminuria.  In  the  compou- 
Bitoiy  hypertrophy  of  the  left  ventricle,  which  followa  aortic 
ngargitant  disease,  the  propulsion  of  blood  into  the  aorta  (when 
the  orifice  is  patulous)  takes  place  with  very  great  force ;  and 
ihe  tension  of  the  arterial  system  at  the  close  of  the  ventricuhir 
syitole,  rises  considerably  above  the  normal  maximum,  as  is 
indicated  by  the  full  resistant  pulse.*  Practically,  however, 
albuminuria  traceable  to  hypertrophy  of  this  kind  is  nire.  I 
We  repeatedly  examined  the  urine  of  persons  with  immense 
enlargement  of  the  left  heart,  without  finding  albumen  in  more 
than  three  or  four  instances.  The  following  is  one  of  these,  in 
wldchno  tenable  explanation  of  the  albuminuria  could  be  found, 
except  renal  congestion  from  excessive  power  of  the  left  ven- 
tricle. 

T.  H.,  set.  21,  a  warehouseman,  came  under  trcatmont  Feb.,  ISfM, 
■offBring  from  immense  cardiac  hypertrophy.  The  apex  boat  in  the 
Mventh  interspace,  almost  in  the  axillary  hne,  and  seven  anrl  u  half 
inches  from  the  mid-sternal  base.  The  impiilso  was  strong:  the 
whole  body  shook  at  each  beat  of  the  heart.  The  pulses  woro  visibh; 
iniUthe  superficial  arteries.  A  loud  to  and  fro,  roughish  uiurniur 
Vtt  heard  over  the  aortic  cartilage,  of  which  the  diastolic  imrt  was 
gKitly  prolonged.     This  murmur  wa.s  heard  loudly  at  tho  huna,  but 

r  weaker  towards  the  apex — beyond  which  it  cleaned  to  be  audi- 
The  valvular  mischief  seemed  to  be  confinefl  to  the  aortic  ori- 
ice.  There  was  no  sign  of  serious  mitral  regurgitation  nor  any  in- 
<iication  of  impediment  on  the  right  hide  of  the  heart  'J'here  wan 
total  absence  of  a  cyanotic  tint ;  on  the  contrary,  the  face  wah  pink- 
iih  pale,  and  the  margins  of  the  lips  and  tongue  were  of  a  faint  roM; ; 
there  was  no  swelling  of  the  veins  of  the  neck  nor  a  trace  of  ana- 
tuca.  On  the  other  hand  the  pulM:  wa^  bard,  reft ia tan t,  binferiens, 
ranging  from  92  to  104.  The  cbara^rter  of  the  urine  whh  highly 
significant.  It  was  not  high-«olored  and  A/:anty,  aA  in  venou*  /y/n- 
S^on,  but  abundant,  pale,  and  of  low  AjK^/ific  gravity.  The  ^laiJy 
wharffe  varied  from  oT  to  G->  ounces,  the  sjie':.  grav.  fr//rn  10 JO  Up 
^015.  It  contained  albumen,  bat  onl^-  in  %rr«atl  'iriantity  ;  generally 
^i^ly  a  base  was  produced  with  nitnc  afr>l ;  no  trjJ^^/'a^M  or '/ther 
'•nsl  derivatives  could  b^  dete^rte^J.  tho«ii(b  ofr^n  Uf^^k^^l  tor.  It 
^*t  distinctly  observed  that  the  prr/porti/^ri  of  aibqm^i  ^^vriUat^  in 
•*®wdance  with  the  activltv  of  the  r*eart.     Wh#?r»  the  7entricle 


It  is  not  probabI«  t&*t  :2:i%  m^juk  U-vrt,  p,«*!Mr.«4  ;,<•.  v*4  ««'Vy;«;  r/cVrA  ^4  a 
<*«niis  th«  TeatncBkr  ^iMCAM. 
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in  high  action,  the  albumon  rose ;  when  it  became  more  qnieflcent, 
under  the  influence  of  rest  and  digitalis,  the  albumen  almost  vanished 
for  a  time.  I  have  recently  seen  this  patient  again  (March,  1865) 
and  find  that  his  state  is  still  as  above  described ;  there  is  a  trace  of 
albumen  in  the  urine ;  but  the  general  condition  is  wonderfnlly  good. 

The  treatment  of  active  renal  congestion  will  be  described, 
with  that  of  passive  congestion,  at  tlie  end  of  the  next  section. 


PASSIVE  CONGESTION. 

The  experiments  of  Robinson  and  Frerichs,  already  cited, 
show  that  an  impediment  or  obstruction  to  the  return  of  blood 
from  the  kidneys  induces  passive  congestion  of  these  organs, 
and,  if  sufficiently  intense,  causes  albumen  and  blood  to  appear 
in  the  urine.  An  impediment  of  minor  degree  does  not  render 
the  urine  actually  albuminous,  but  causes  it  to  become  scanty, 
high-colored,  dense  and  prone  to  deposit  abundance  of  lithates. 
Botli  these  degrees  of  obstruction  are  frequently  witnessed  in 
clinical  experience. 

The  obstruction  may  be  seated  in  the  chest,  as  in  cases  of 
valvular  heart-disease,  emphysema,  and  pleuric  effusion;  or  in 
the  abdomen,  as  when  a  gravid  uterus  or  other  tumor  presfles 
upon  the  emulgent  veins  or  the.  upper  course  of  the  inferior 
cava.  Sometimes  a  cirrhotic  liver  compresses  the  latter  vein  as 
it  lies  in  the  hepatic  fossa. 

The  alteration  on  the  side  of  the  urine  are  not  always  propo^ 
tional  to  the  degree  of  obstruction  to  the  circulation.  Cases 
are  met  with,  in  which  venous  stagnation  exists  in  an  intense 
degree,  with  dropsy,  orthopnoea,  and  pulsating  jugulars,  without 
a  ti*ace  of  albumen  in  the  urine ;  and  others  in  which  the  urine- 
changes  are  strongly  marked,  while  the  more  general  symptoms 
of  venous  obstruction  are  only  moderately  so. 

The  two  examples  which  follow,  afford  good  illustrationB  of 
unusual  degrees  of  renal  derangement,  secondary  to  obstruc- 
tions to  the  circulation  within  the  chest.  In  the  first  case  the 
obstruction  was  due  to  old-standing  tricuspid  regurgitation;  in 
the  second  to  extensive  emphysema. 

Case  I. — ^A  lawyer's  clerk,  eat.  44,  came  under  observation  D^* 
6th,  1862.    He  was  suffering  from  oedema  of  the  legs,  ascites,  and  i 
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MTflTfl  brOQohial  attack.  The  features  were  livid;  but  the  veins  of 
the  neck  were  not  distended.  The  heart's  spex  beat  in  the  fifth  in- 
tenpaoe,  a  little  outside  the  nipple  line.  The  cardiac  dulness  ex- 
tended foar  inches  vertically,  and  aboat  the  same  diagonallj  from 
base  to  apex.  The  heart's  action  was  very  irregular  both  in  force 
and  rbTtbm ;  pulse  was  104.  A  loud  blowing  murmur  was  heard  at 
tbe  apex,  of  mitral  regurgitant  character,  associated  with  a  faint 
diastolic  bruit,  which  was  heard  in  maximum  intensity  over  the 
second  right  costal  cartilage.  Loud  bronchittc  rftles  were  heard 
universally  over  both  lunge.  There  was  copious  mucous  expectora- 
tion, sparsely  speckled  with 

blood;  also  severe  dyspnoea,  Fig. ». 

amounting  at  times  to  or- 
thopncea. 

The  nrine  was  scanty, red- 
dish, spec.  grav.  1025,  with 
abnndant  clouds  of  lithates. 
It  contained  a  small  quan- 
tity of  albumen  (equal  to 
abonti).  Thedepo8it,exam- 
ined  under  the  microscope 
(see  Fig.  88),  revealed  nume- 
rous scattered  blood-disks: 
caste  of  tubes  mostly  per- 
fectly hyaline,  sometimes 
only  visible  when  tinted  with 
magenta;  some  casts  were 
dotted  with  withered  renal 
epitbelia  or  with  the  nuclei 
<*  these;  no  oily  or  Iktty  par-  ^^  ^  ^^^  „^  i.,^^  Bon>"«i-  f""  a,  nris. 

tlOleS  were  lOUDd.  of  »  p^ant  with  pmmin  raiul  aoag»Uaii. 

Od  tracing  back  tbe  pa- 
tient's history,  it  appeared  that  he  had  bad  five  attacks  of  acute  ar- 
ticular rheumatism,  of  which  the  earliest  occurred  in  his  twentieth 
year.  In  one  of  these  the  heart  had  become  affected.  The  cyanotic 
a|^>earaDco  and  dropsical  symptoms  had  shown  themselves  some 
months  previously,  but  had  suddenly  assumed  a  formidable  intensity, 
a  fortnight  before,  iu  consequence  of  a  bronchitic  attack. 

With  rest  and  other  appropriate  moans,  the  bronchial  attack  sub- 
dded  in  about  ten  days.  IHie  dropsical  and  dyspnoeal  symptoms 
needed,  and  a  moderately  quiescent  state  was  attained.  The  nrine 
underwent  corresponding  changes;  it  became  more  copious,  its  den- 
sity fell,  and  tbe  albumen  ^dedto  a  mere  trace :  the  casts  remained 
as  Defore. 

Wbile  under  observation  this  man  wont  through  three  bronchitic 
attacks.  In  each,  the  urine  went  back  to  the  character  given  of  it 
in  the  first  report.  In  the  intervals  again,  the  albumen  became  very 
■canty,  and  on  two  occasions  the  urine  was  found  altogether  free- 
from  albumen. 

Cask  II. — On  Oct.  16th,  1862,  a  strongly-built,  stout  woman,  nt.  42, 
WM  admitted  into  tbe  Manchester  Infirmary,  almost  in  a  state  of 
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asphyxia.  She  was  intensely  bine  in  the  face;  conld  only  breathe 
in  the  upright  posture;  her  voice  was  a  fkint  husky  whisper;  the 
tongue  was  livid ;  the  veins  of  the  neck  were  enormously  dilated; 
she  looked  like  a  person  half  choked.  There  was  not  a  particle  of 
oedema  nor  any  ascites;  the  limbs  were  firm  and  muscular.  There 
was  considerable  drowsiness,  but  no  actual  coma.  The  sputum  was 
fh>thy,  not  bloody.  The  examination  of  the  chest  revealed  exten- 
sive capillary  bronchitis,  in  emphysematous  lungs;  both  bases  were 
somewhat  dull.  There  were  no  cardiac  murmurs;  the  superficial 
cardiac  dulness  was  inappreciable  on  account  of  the  emphysema. 

The  urine  was  dusky  red,  and  gave  a  play  of  colors  with  nitric 
acid  (showing  bile);  no  sugar  in  it;  it  was  albuminous  to  a  consider- 
able degree  (i).  In  the  sediment,  which  was  abundant  and  com- 
posed of  iithates,  were  found  numerous  tube-casts — ^nearly  aU  hyaline; 
some  of  them  studded  here  and  there  with  altered  epithelium,  or 
blood-disks;  a  number  of  fVee  cells  were  also  found,  most  of  them 
pus  corpuscles,  but  some  with  solitary  nuclei— evidently  renal,  and 
very  little  altered  from  their  natural  appearance.  One  cast  was  seen 
so  studded  with  these  as  to  deserve  tne  name  of  an  epithelial  cast 
Not  a  particle  of  fat  was  found  in  the  renal  derivatives. 

On  the  next  day  but  one  (Oct.  18),  the  patient  seemed  to  breathe 
a  little  easier,  but  the  surface  was  still  intensely  cyanotic  Of  the 
urine,  the  notes  state :  "  Somewhat  less  highly  colored ;  very  much 
less  albuminous,  in  fact  the  urine  only  becomes  hazy  with  nitno  add; 
casts  and  cells  still  abundant." 

Next  day  the  breathing  seemed  again,  if  anything,  rather  earner, 
but  the  strength  was  evidently  failing,  and  the  drowsiness  was  b^ 
coming  deeper.  The  urine  no  longer  showed  any  bile  tints,  thon^ 
still  of  a  deep  brown  color.  Albumen  could  only  be  discovered  in  it 
by  verv  careful  testing ;  the  casts  had  all  but  disappeared ;  a  ftw 
short  fragments  (slightly  more  granular  than  before)  could  with 
difficulty  be  found  and  identified.  A  few  blood  corpuscles  were  seen 
after  diligent  searching. 

Oct.  20. — There  was  evident  emaciation  going  on,  and  steady  dim- 
inution of  strength.  Scarcelv  any  nourishment  had  been  taken  sin^ 
admission;  the  voice  was  whispering,  and  the  surface  livid.  The 
dyspnoeal  symptoms  were  at  a  stand-still;  drowsiness  on  the  increase. 

Oct.  21. — The  urine  was  now  quite  free  irom  albumen,  and  no  casts 
could  be  found  in  the  deposit.  In  the  course  of  the  succeeding  night 
the  patient  quietly  died,  as  if  in  sleep,  partly  exhausted  by  want  of 
nourishment  and  the  efforts  to  breathe,  partly  poisoned  by  the 
mephitic  condition  of  the  blood. 

Autopsy,  18  hours  after  death.  The  heart  weighed  eleven  ounces: 
the  valves  were  healthy;  a  few  slight  atheromatous  patches  existed 
in  the  aorta.  The  lungs  were  in  a  state  of  excessive  and  universal 
emphysema;  thoy  bellied  out  of  their  cavities,  when  the  chest  was 
opened,  like  bladders  of  air.  Spots  of  intense  congestion  were  found 
here  and  there  on  section,  and  the  extreme  bases  were  somewhat 
cedematous.  The  liver  was  enlarged  and  congested.  l%e  Mn^ 
were  considerably  enlarged,  and  weighed  together  twelve  ounces; 
the  capsules  peeled  off  readilv.  On  section  the  pjrramidal  andc^- 
cal  substances  were  distinct  from  each  other,  and  in  due  proportioa; 
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both  parts  were  intensely  congested,  but  otherwise  natural,  both  to 
the  naked  eye  and  to  microscopical  examination.  The  body  was 
stin  moderately  well  nourished ;  there  was  no  anasarca  in  any  part, 
nor  any  ascites. 

There  is  one  circnmstance  in  this  history  which  at  first  sight 
appears  contradictory,  namely,  the  disappearance  of  the  albumen 
fiom  the  urine,  notwithstanding  that  the  obstruction  in  the  chest 
persisted  or  even  increased,  and,  indeed,  brought  the  circulation 
ultimately  to  a  stand-still.  The  explanation  of  this  occurrence 
is,  I  believe,  to  be  found  in  the  diminishing  pressure  in  the 
arterial  system  from  the  gradual  failure  of  the  heart's  power. 
Some  of  Robinson's  experiments  bear  clearly  on  this  point.  He 
foandy  on  ligaturing  the  renal  veins  in  rabbits,  that  vigorous 
animaJs  exhibited  the  urine-changes  (albuminuria,  &c.)  in  far 
greater  intensity  than  weaker  animals ;  and  he  attributed  the 
difference  to  the  iact  that  in  strong  animals  the  powerful  con- 
tractions of  the  ventricle  served  to  maintain  a  greater  counter- 
pressure  on  the  arterial  side  of  the  renal  circulation,  and  in  this 
way  intensified  the  intrarenal  pressure  or  congestion.  In  the 
patient  before  us  the  pressure  on  the  arterial  side  was  visibly 
declining  from  day  to  day,  in  consequence  of  the  inability  to 
take  food,  which  diminished  the  mass  of  the  blood,  and  the  pro- 
gressive poisoning  of  the  blood  (from  defective  respiration) 
which  gradually  depressed,  and  finally  annihilated,  the  contrac- 
tility of  the  ventricle. 

The  state  of  the  kidneys  in  passive  congestion  varies  with  the 
duration  of  the  obstruction.  When  the  obstruction  has  been 
only  recently  established,  as  in  the  woman  whose  case  has  just 
been  related,  the  kidneys  are  found  simply  enlarged  and  en- 
gorged; they  resemble  the  kidneys  of  the  rabbits  whose  renal 
veins  were  ligatured  by  Robinson.  But  when  the  congestion 
has  been  in  existence  for  months  and  years  the  kidneys  are  found 
to  have  undergone  far  more  profound  alterations. 

The  exact  nature  of  the  alterations  in  this  latter  case  has  been 
a  matter  of  dispute.  Frerichs,  Bcrgson,  and  Bamberger  con- 
sider tiiem  as  identical  with  those  in  the  granular  kidney  of 
Bright's  disease ;  but  Traube  contends  that  they  are  essentially 
different.  The  following  description  of  the  kidneys,  in  old- 
standing  cases  of  passive  renal  congestion,  is  based  on  a  com- 
parison of  several  accurate  examinations  by  the  above-named 
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aathors.  The  organs  are  uniformly  reddened;  they  are  de- 
cidedly smaller  and  harder  than  natural ;  their  surface  is  eene- 
rally  Bmooth,  sometimes  granular;  the  p;oportion  of  corti^  to 
pyramidal  substance  is  not  much  altered;  in  very  chronic  cases 
the  cortex  may  be  somewhat  atrophied.  Bosenstein  describes 
the  epithelium  of  the  convoluted  tubes  as  irregular  in  shape, 
and  containing  granular  matter  which  is  sometimes  fatty.  The 
straight  tubes  are  often  dilated,  varicose,  and  fiUed  with  granu- 
lar, opaque  epithelium.  The  basement  membrane  of  the  canak 
is  thickened,  and  the  venous  radicles  greatly  dilated.  The  Mal- 
pighian  bodies  are  highly  injected,  but  otherwise  intact;  in  very 
protracted  cases  they  may  become  a  little  atrophied,  and  their 
capsules  thickened.  The  intertubular  matrix  of  connectiTe 
tissue  is  increased  in  quantity,  especially  in  the  pyramidal  po^ 
tions. 

Whatever  anatomical  difficulties  there  may  be  in  the  way  of 
separating  these  cases  from  chronic  Bright's  disease,  the  clinical 
distinctions  between  them  are  clear  and  undoubted.  Benal  dis- 
order from  passive  congestion  comports  itself  quite  differently 
from  Bright's  disease  of  independent  origin,  and  from  Bright's 
disease  coming  on  in  the  course  of  chronic  disease  of  bone  or 
phthisis.  The  contrast  between  the  first  and  the  third  is  very 
marked.  In  the  first  (passive  congestion),  the  renal  affection 
has  no  momentum  of  its  own,  and  makes  no  independent  pro- 
gress ;  it  oscillates  with  the  rising  and  falling  intensity  of  the 
venous  obstruction ;  it  remains  throughout  a  subsidiary  compli- 
cation of  the  primary  disease,  and  assumes  none  of  the  special 
characteristics  of  Bright's  disease  (uraemia,  &c.).  On  the  other 
hand,  when  renal  disease  declares  itself  in  the  course  of  chronic 
phthisis,  it  assumes  at  once  a  formidable  position.  The  entire 
clinical  complexion  of  the  case  is  transformed.  Sometimes  even, 
the  pulmonary  disorder  is  altogether  supplanted  and  thrown  into 
the  background  by  the  more  rapid  progress  and  fieital  course  of 
the  renal  disease  (see  case  of  M.  C,  in  chap.  iv). 

Treatment  of  Congestion  of  the  Kidneys. — Congestion  of  the  kid- 
neys, whether  active  or  passive,  does  not  oft;en  call  for  sepw«* 
treatment.  Its  course  and  intensity  are  usually  contingent  on 
the  progress  of  the  primary  disorder  of  which  it  is  a  secondary 
phenomenon.  But  sometimes  active  congestion  has  an  indepen- 
dent origin ;  in  other  cases,  although  secondary,  it  is  sufficiently 
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threatening  to  demand  special  attention.  Passive  congestion 
jfrom  cardiac  and  pulmonary  obstructions  can  be  most  efficiently 
lelieved  by  remedies  applied  to  the  primary  complaints.  But 
piMBive  congestion  from  the  pressure  of  a  pregnant  uterus — 
eues  which  will  be  considered  at  length  in  the  appendix  to  this 
chapter — not  nnfrequently  claims  energetic  treatment  on  its  own 
acoount 

The  most  efficient  means  of  combating  active  renal  congestion 
aie  complete  rest  of  the  body,  cupping  the  loins,  brisk  purga- 
tives, the  warm  bath,  and  other  diaphoretics.  In  the  passive 
Cttee,  cupping  can  only  be  of  service  when  the  congestion  is  due 
tot  temporary  cause,  such  as  pregnancy;  in  the  more  common 
ciseB,  the  application  of  gentle  counter-irritants  to  the  loins  is 
more  serviceable,  namely,  tincture  of  iodine,  embrocations,  &c. 
Derivation  by  the  bowels  and  skin  is  also  an  important  means  of 
telieving  the  overloaded  organs.     < 
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fti  ike  connection  of  renal  congestionj  albuminuria^  and  BrigkCs 
disease  J  toUh  pregnancy  and  puerperal  eclampsia. 

Lin»— Gay'8  HospiUl  Reports,  1848,  p.  496. 

l^KTiLUiss  and  Rbqnauld — ^Archives  G^n^rales,  1848. 

'ttllCHB,  1.  c,  p.  211. 

WneiB— Schmidt's  Jahrbiicher,  Band  87,  p.  67. 

^^}STH — On  uremic  convulsions  in  pregnancy  and  parturition.    Translated  by 

Dr.  Matthews  Duncan.     Edin.  1867. 
^tWTKIN,  1.  c,  p.  62. 
^kiLLS — ^Trait^  dee  Maladies  k  urines  albumineuses  et  sucrfees.     Paris,  1868. 

Professor  Simpson  was,  I  believe,  the  first  to  call  attention  to 

^Q  occasional  presence  of  albumen  in  the  urine  of  pregnant 

^Omen.    The  subject  has  since  been  studied  on  many  hands, 

^th  a  view  to  elucidate  the  connection  of  the  puerperal  state, 

^'^d  especially  of  puerperal  convulsions,  with  Bright's  disease. 

-Albuminuria  does  not  usually  show  itself  in  pregnancy  until 
**^^  seventh  or  eighth  month,  and  often  not  until  the  approach 
^  labor.    Sometimes,  however,  it  appears  earlier,  even  so  early 

19 
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as  the  third  month.  It  is  generally  attended  with  cedema  of 
the  lower  extremities,  sometimes  also  of  the  fsLce  and  upper 
parts  of  the  body. 

Blot  found  among  the  patients  of  a  lying-in  hospital ,  that  one 
pregnant  woman  in  five  had  albumen  in  the  urine:  this  esti- 
mate is  evidently  very  much  too  high  for  a  general  average. 
Abeille  found,  in  private  practice,  the  proportion  to  be  one  in 
ten ;  and  Van  Arsdale  and  Elliott,  one  in  fifty-six.  (New  York 
Journ.  of  Med.,  1856.)  This  last  estimate  is  probably  the  meet 
nearly  correct. 

The  albuminuria  of  pregnancy,  and  the  accompanying  ana- 
sarca, usually  go  on  increasing  up  to  the  time  of  delivery,  and 
then  rapidly  pass  away.  As  a  rule,  the  albumen  is  quite  gone 
in  forty-eight  hours,  sometimes  even  in  twenty-four  hours;  bat 
it  may  not  wholly  disappear  for  ten  or  fifteen  days.  If  it  con- 
tinue beyond  this  last  period,  the  gravest  apprehensions  of  or- 
ganic renal  disease  are  justified. 

A  certain  number  of  pregnant  women  having  albuminoria 
(probably  about  one  in  ten)  are  afiTected  with  epileptiform  con- 
vulsions (or  eclampsia)  before,  during,  or  after  labor.^ 

K  we  inquire  into  the  origin  of  albuminuria  in  pregnancy, 
two  conditions  present  themselves,  which,  together  or  separately, 
are  capable  of  explaining  its  occurrence :  these  are  (a)  passive 
congestion  of  the  kidneys  from  pressure  of  the  womb  on  the 
renal  veins,  and  (6)  the  altered  quality  of  the  blood  which  is 
proper  to  the  pregnant  state. 

The  growing  womb,  mounting  into  the  abdomen,  necessarily 
exercises  a  certain  compression  on  the  contents  of  that  cavity; 
and,  among  other  structures,  on  the  inferior  cava  and  renal 
veins.  This  mechanical  pressure  occasions  a  passive  congestion 
of  the  kidneys,  which,  if  sufficiently  severe,  induces  albumen 
to  appear  in  the  urine,  together  with  blood  and  tube-casts. 
That  this  is  one  of  the  most  efficient  causes  of  albuminuria  in 
pregnancy,  is  indicated  by  the  fact  that  primiparse,  in  whom  the 
parts  are  resistant,  and  the  pressure  therefore  intense,  are  dis- 
proportionately liable  to  albuminuria;    also  by  the  fiwt  that 

1  The  liability  of  albuminuric  pregnant  women  to  eclampsia,  is  estimated  at  t 
much  higher  rate  than  this  by  Blot,  Mayer,  and  Devilliers  and  Kegnauld.  The 
united  statistics  of  these  observers  give  a  proportion  of  about  1  in  4.  Taking 
all  pregnancies  together— with  and  without  albuminuria— about!  in  500  are  com- 
plicated with  eclampsia.    Braun  gives  the  proportion  as  1  in  546. 
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albumen  does  not  nsually  appear  in  the  urine  until  the  later 
periods  of  gestation,  when  the  venous  stagnation  has  reached 
its  height 

The  altered  condition  of  the  blood  probably  contributes  more 
to  the  establishment  of  the  oedematous  swellings,  especially  in 
Ae  upper  parts  of  the  body,  than  the  mechanical  pressure.  The 
blood,  in  pregnancy,  is  poorer  in  red  corpuscles  and  more 
watery  than  natural — a  condition  highly  favorable  to  serous 
transadation,  and  to  the  production  of  anasarca  and  albuminous 
urine. 

The  expulsion  of  the  foetus  is,  as  has  been  stated,  commonly 
the  signal  for  the  disappearance  of  the  oedematous  swellings, 
and  the  restoration  of  the  urine  to  its  healthy  state ;  but  in  a 
eertain  number  of  cases  eclamptic  convulsions  break  out  about 
the  lime  of  parturition,  and  of  these  about  30  per  cent  prove 
&tal;  in  certain  other  cases  the  albuminuria  does  not  disappear 
after  delivery,  but  persists,  with  or  without  dropsical  effusions, 
until  there  is  no  longer  any  doubt  that  genuine  and  confirmed 
Bright's  disease  has  been  established. 

There  has  been  much  dispute  as  to  the  exact  nature  of  the 
connection  between  the  events  here  enumerated  and  the  puer- 
peral state.  It  has  been  on  the  one  hand  alleged,  and  on  the 
other  hand  denied,  that  the  pregnant  state  is  an  effective  exciting 
caoge  of  Bright's  disease :  it  has  also  been  both  alleged  and 
denied  that  puerperal  convulsions  are  of  renal  (ursemic)  origin. 

There  can  be  no  doubt  that  many  of  the  cases  in  which 
Bright's  disease  coexists  with,  or  follows,  the  pregnant  state, 
ste  examples  of  the  coincidence  of  two  mutually  independent 
conditions.  Pregnant  women  are  of  course  liable,  like  other  per- 
wiia,  to  contract  Bright's  disease  from  any  of  its  ordinary  causes; 
*nd,  again,  women  who  are  already  the  subjects  of  Bright's 
disease  may  become  pregnant  But  after  eliminating  the  cases 
belonging  to  these  two  categories,  there  are  still,  as  I  believe,  a 
^naiderable  number  in  which  Bright's  disease  has  been  really 
^'^ttfli  by  pregnancy.  The  B-egistrar-General's  reports  furnish 
*>nie  valuable  evidence  on  this  point.  In  the  five  years  1857-61, 
*h«re  were  registered  6220  deaths  from  Bright's  disease.  Of 
*}ieae  8699  were  males,  and  2521  females — ^being  in  the  propor- 
^^'i  of  68  females  to  every  100  males :  this  was  the  relative  pro- 
Portion  between  the  two  sexes  at  all  ages.    But  the  deaths  of 
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women  from  Bright's  disease  during  the  child-bearing  years  of 
life  (from  twenty  to  forty-five),  far  exceeded  this  proportion- 
being  as  high  as  80  women  to  every  100  men.  After  the  age  of 
45,  the  proportion  of  deaths  from  Bright's  disease  sank  again  to 
59  women  for  every  100  men.  There  seems  no  other  conclusion 
to  be  drawn  from  these  numbers,  than  that  the  puerperal  state 
is  a  prolific  cause  of  Bright's  disease. 

Another  question  of  considerable  interest  is  whether  puerperal 
eclampsia  is  due,  or  not,  to  ursemic  poisoning.  The  affirmative 
has  been  warmly  supported  by  Frerichs,  Braun,  Litzmann,  We- 
ger  and  others ;  and  the  negative  by  Scanzoni,  Depaul,  Bosen- 
stein,  and  several  more. 

On  the  affirmative  side  it  has  been  shown :  (1)  that  eclamptic 
fits  are  similar,  symptomatically,  to  ursemic  convulsions;  (2) 
that  albumen  is  almost  invariably  present  in  the  urine  of  eclamp- 
tic patients;  and  that  in  several  cases  undoubted  evidence  of 
Bright's  disease  has  been  found  in  the  kidneys  after  death ;  (3) 
that,  frequently,  anasarca  of  the  upper  parts  of  the  body,  and 
dryness  of  the  skin,  coexist  with  albuminuria,  and  confirm  tlie 
diagnosis  of  Bright's  disease. 

On  the  opposite  side  it  is  alleged :  (1)  that  there  are  authentic 
instances  (apart  from  epilepsy,  apoplexy,  or  hysteria)  of  puerpe- 
ral eclampsia  without  albuminuria  ;^  (2)  that  anatomical  evidence 
of  Bright's  disease  has  only  been  found  in  a  minority  of  the 
cases;  that  more  frequently  the  kidneys  have  only  been  found 
congested,  without  any  or^nic  alterations  which  could  be  iden- 
tified with  any  form  of  Bright's  disease ;  (3)  that  other  causes 
(than  Bright's  disease)  have  been  repeatedly  found  in  the  bodies 
of  persons  dying  of  puerperal  eclampsia,  namely,  oedema  of  the 
brain,  and  congestion  of  the  meninges,  which  probably  were 
not  without  concern  in  bringing  about  the  attacks. 

The  want  of  segregation  of  irrelevant  cases  prevents  the  pos- 
sibility of  a  clear  analysis  of  the  facts  adduced  in  this  dispnte. 
But  it  is  evident  that  the  existence  of  well-attested  cases  of 
eclampsia  without  a  trace  of  albumen  in  the  urine,  is  fiital  to 
the  wmersality  of  the  ursemic  theory.  On  the  other  hand^  the 
not  infrequent  coexistence  of  undoubted  Bright's  disease,  leads 

1  Among  other  examples,  the  foUowing  may  be  referred  to :  Abeille;  1.  Ci  E* 
607;  Biedel,  Zeitschr.  f.  d.  Oeburtsheilk. ,  1858,  p.  13;  Bossi,  ibid.  1868,  Bd.  H' 
p.  72. 
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strongly  to  the  conviction,  that,  in  many  cases,  the  convulsions 
are  truly  ursemic.  It  must  not,  however,  be  forgotten,  that 
pregnant  women  who  are  the  subjects  of  confirmed  Bright's 
disease  frequently  pass  through  labor  without  the  least  convul- 
sive disturbance. 

As  the  evidence  now  stands,  puerperal  eclampsia  cannot  al- 
ways be  attributed  to  one  and  the  same  invariable  cause.  In 
some  instances,  the  convulsions  appear  to  be  essentially  of  a  re- 
flex character,  arising  from  irritation  of  the  generative  organs, 
acting  on  a  nervous  system  in  a  state  of  exalted  sensibility.  It 
is  at  the  period  when  this  sensibility  attains  it«  maximum, 
namely,  during  the  act  of  labor,  that  convulsions  usually  break 
forth.  But  it  is  likewise  about  the  same  period  that  the  pressure 
within  the  abdomen  becomes  most  intense,  and  the  stagnation 
in  the  renal  veins  and  interruption  to  the  secretion  of  urine 
most  complete.  When  the  act  of  birth  commences  there  are 
added  to  these  causes  of  disturbance,  violent  and  general  mus- 
cular contractions  causing  suffusion  of  the  features  and  conges- 
tion of  the  cephalic  meninges.  Several  explosive  elements  are 
thus  brought  together  at  the  same  period ;  and  it  is  scarcely  to 
be  wondered  at,  that  the  equilibrium  of  the  nervous  system 
should  be  thereby  occasionally  overset. 

The  recognition  of  two  or  more  categories  of  puerperal  eclamp- 
sia, is  of  much  importance  both  for  prognosis  and  treatment ;  and 
the  want  of  some  rational  classification  of  the  cases  is  doubtless 
one  cause  of  the  discrepancies  in  the  experience  of  different 
observers  as  to  the  beneficial  effects  of  venesection  and  other 
plans  of  treatment 

At  least  three  categories  seem  to  deserve  to  be  recognized, 
viz. :  1.  Cases  depending  on  confirmed  and  chronic  JBrighVs  disease. 
In  these  the  eclampsia  must  be  regarded  as  mainly  or  wholly 
ursemic;  the  ultimate  prognosis  is  lethal,  and  depletive  mea- 
Bures  are  less  indicated  than  chloroform,  &c.  2.  Cases  depending 
an  passive  congestion  of  the  kidneys,  or  on  a  condition  resembling,  if 
not  identical  with,  acute  BrighVs  disease.  These  are  usually  primi- 
parse ;  the  phenomena  are,  probably,  partly  ursemic  and  partly 
reflex ;  the  prognosis  is  favorable,  were  the  fits  once  over ;  active 
depletive  measures  are  indicated.  3.  Cases  depending  on  reflected 
nierine  irriiation  and  meningeal  congestion.    In  these  the  urine  is 
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not  albnminouB;  the  prognosis  is  favorable,  were  the  fits  over; 
they  call  for  active  depletory  measures. 

Something  remains  to  be  said  in  the  way  of  diagnostic  indi- 
cation, in  cases  of  pregnancy  complicated  with  albuminuria. 

The  urine  of  a  pregnant  women  being  found  albuminous- 
how  shall  it  be  known,  whether  there  exists  confirmed  Bright's 
disease  or  only  a  temporary  disorder  which  will  harmlessly  sub- 
side after  parturition?  The  following  points  tell  strongly  for 
confirmed  Bright's  disease— an  abundant  flow  of  pale  urine  of 
low  density ;  presence  of  granular  or  fatty  casts ;  a  considerable 
amount  of  albumen  and  yet  a  relaxed  .state  of  the  abdomen  and 
tissues  generally ;  anaemia ;  a  hypertrophied  left  ventricle ;  ana- 
sarca equally  distributed  (or  nearly  so)  over  the  whole  body. 
The  points  which,  on  the  other  hand,  tell  in  &vor  of  congestion, 
or  of  acute  (and  curable)  Bright's  disease  are — evident  signs  of 
severe  pressure  within  the  abdomen ;  the  patient  being  a  primi- 
para ;  the  quantity  of  albumen  in  the  urine  appearing  to  bear  a 
proportion  to  the  existing  venous  congestion;  the  urine  being 
high-colored,  scanty,  and  dense ;  the  anasarca  being  mostly,  or 
altogether,  confined  to  the  lower  extremities ;  absence  of  anse- 
mia  and  cardiac  hypertrophy. 

By  attention  to  these  points  I  have  been  able,  in  the  cases 
which  have  fallen  under  my  observation,  to  frame  a  diagnosis 
which  the  event  has  justified. 
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PRELIMINART   REMARKS. 

Cases  characterized  by  albuminuria  and  dropsy,  depending  on 
structural  changes  in  the  kidneys,  are  classed  together  under  the 
general  title  of  Bright's  Disease. 

Several  different  pathological  states  are  doubtless  included 
under  this  designation;  and  the  cases  present  considerable 
diversity,  not  only  in  the  acuteness  of  their  course  but  also  in 
their  modes  of  origin  and  symptoms.  Numerous  attempts  have 
been  made  to  divide  and  classify  the  various  conditions  of  the 
kidney  found  after  death  from  Bright's  disease,  and  to  connect 
each  with  its  appropriate  clinical  history.  Hitherto  none  of 
these  attempts  have  obtained  general  assent ;  and  a  regrettable 
confusion  of  nomenclature  has  been  added  to  the  inherent  in- 
tricacies of  the  subject.  Notwithstanding  the  diversities  just 
referred  to,  the  points  of  resemblance  between  the  several  varie- 
ties of  Bright's  disease  are  so  strong  ahd  so  numerous,  that  they 
form  an  easily  recognized  clinical  group.  This  resemblance 
arises,  in  great  part,  from  the  circumstance  that  the  structural 
changes  in  the  kidneys,  various  as  they  may  be,  bring  about  the 
same  ultimate  results,  namely,  impoverishment  of  the  blood  from 
loss  of  albumen,  with  poisoning  of  it  from  retention  within  the 
body  of  the  excrementitious  matters  of  the  urine ;  and  the  more 
prominent  symptoms  in  Bright's  disease  arise  from  this  changed 
condition  of  the  blood,  rather  than  from  the  direct  effects  of  the 
structural  changes  in  the  kidneys. 

Opinions  are  divided,  in  the  first  place,  as  to  whether  there 
be  a  fundamental  unity  beneath  the  apparent  diversity ;  in  other 
words,  whether  the  "large,  smooth,  white  kidney,"  the  <* small 
smooth  kidney,"  the  "granular  uncontracted  kidney,"  and  the 
"granular  contracted  kidney,"  are  successive  stages  of  one  and 
the  same  pathological  process,  or  represent  radically  distinct 
diseases. 

Dr.  Bright,  whose  researches  on  this  subject  have  made  his 
name  so  renowned  in  medical  science,  expresses  himself  quite 
doubtfully  on  this  point.  In  his  introductory  remarks  to  the 
twenty-three  cases  first  published  by  him  in  1827,  he  says: 
"Prom  the  observations  which  I  have  made,  I  have  been  led  to 
believe  that  there  may  be  several  forms  of  disease  to  which  the 
kidney  becomes  liable  in  the  progress  of  dropsical  affections.    I 
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have  even  thought  that  the  organic  derangements  which  have 
abeady  presented  themselves  to  mj  notice,  will  authorize  the 
establishment  of  three  varieties,  if  not  of  three  completely  sepa- 
rate forms  of  diseased  structure."  But  toward  the  close  of  the 
same  remarks  he  observes :  '^  Although  I  hazard  a  conjecture  as 
to  the  existence  of  these  three  different  forms  of  disease,  I  am 
by  no  means  confident  of  the  correctness  of  this  view.  On  the 
contrary,  it  may  be  that  the  first  form  of  degeneracy  to  which  I 
refer  never  goes  much  beyond  the  first  stage ;  and  that  all  the 
other  cases,  together  with  the  second  series  and  the  third,  are  to 
be  considered  only  as  modifications,  and  more  or  less  advanced 
states  of  one  and  the  same  disease."  (Reports,  pp.  67  and  69.) 

Soon  after  the  period  when  these  sentences  were  written,  a 
new  vantage  ground  for  the  study  of  renal  diseases  was  acquired 
by  the  researches  of  Mr.  Bowman,  which  threw  a  strong  light 
on  the  intricate  anatomy  of  the  kidney.  Histologists  of  emi- 
nence both  in  this  country  and  Gtermany — ^Busk,  Toynbee, 
Simon,  Henle,  Rokitansky,  Virchow — and  inquirers  who  have 
made  the  subject  a  special  study — Johnson,  Frerichs,  Basham, 
Dickinson,  and  many  more — ^have  worked  with  unexampled 
perseverance  to  ascertain  the  nature  and  arrange  the  varieties 
of  the  morbid  processes  taking  place  in  the  kidneys  in  Bright's 
disease ;  and  yet  the  same  doubt  which  possessed  the  mind  of 
Bright  hangs  over  the  subject  at  the  present  day. 

All  this  labor  has  not,  of  course,  been  thrown  away.  On 
the  contrary,  much  light  has  been  shed  on  a  number  of  points, 
and  data  of  importance  have  been  obtained  for  prognosis  and 
treatment.  More  especially  the  examination  of  the  organic 
admixtures  of  the  urine — renal  epithelium  and  casts  of  the  uri- 
niferoQS  tubes — ^has  yielded  to  Dr.  George  Johnson  results  of 
the  highest  clinical  value,  which  claim  for  him  a  pre-eminent 
mention  in  this  field  of  pathology. 

Frerichs  considers  that  Bright's  disease  is  essentially  one, 
and  that  it  is  of  an  inflammatory  nature.  He  divides  the  ana- 
tomied  changes  in  the  kidneys  into  three  forms,  which  he 
regards  as  stages  of  the  same  fundamental  process,  namely : 

1.  The  stage  of  hypercemia  and  commencing  exudation. 

2.  The  stage  of  exudation  and  commencing  change  of  the 

exudation. 
8.  The  stage  of  degeneration  and  atrophy. 
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Dr.  Johnson,  on  the  other  hand,  recognizes  several  distinct 
processes  under  the  common  heading  of  Brighfs  disease — ^bnt 
chiefly  two,  and  both  of  an  inflammatory  nature— one  charac- 
terized by  a  shedding  and  destruction  of  the  epithelial  lining  of 
the  uriniferous  tubes  {desqidomative  nephritis)  and  one  without 
such  desquamation,  and  affecting  the  intertubular  structures  of 
the  organ  {iion-desquamaiive  nephritis).  He  also  gives  a  separate 
place  to  "  fetty  degeneration"  and  "  waxy  degeneration"  of  the 
kidney. 

Dr.  Dickinson,  in  two  remarkable  papers,  based  on  the  ex- 
amination of  the  kidneys  and  the  clinical  records  of  869  cases 
which  terminated  fatally  in  St.  George's  Hospital,  divides  the 
disease  into  two  varieties :  1.  Tuindar  disease,  which  consists  in 
a  catarrhal  affection  of  the  uriniferous  tubes.  In  this  variety, 
the  kidney  is  smooth  on  the  surface,  enlarged,  and  red  or  white 
in  color ;  in  very  advanced  cases  (which  are  rare)  the  kidney 
becomes  atrophied :  2.  Intertubular  disease,  in  which  heconceiyes 
that  an  exudation  is  thrown  out,  and  penetrates  between  the 
tubuli,  involving  them  and  the  Malpighian  bodies  in  destnic- 
tion.  In  this  second  variety  the  kidney  is  always  granulated 
on  the  surface,  and,  very  generally,  atrophied. 

It  would  lead  me  too  far  to  discuss  the  merits  of  these  and 
the  many  other  classifications  which  have  been  put  forth.   T 
content  myself  with  simply  indicating  the  more  important  onee. 
In  the  following  pages  the  subject  will  be  treated  from  a  clini- 
cal, rather  than  an  anatomical,  point  of  view,  and  the  cases  wiU 
be  classified  under  the  main  heads  of  (icuie  and  chronic  Bright'^ 
disease.     The  former  embraces  a  compact  and  universally  r^^ 
cognized  group,  which  formerly  went  under  the  designation  O''^ 
"inflammatory  dropsy."    It  corresponds  to  the  acute  desqu^ 
mative  nephritis  of  Johnson,  to  the  first  stage  of  Frerichs,  ani^ 
to  the  acute  tubular  disease  of  Dickinson.     The  latter  include^' 
the  protracted  cases,  which  either  have  lapsed  into  a  chroni  - 
state  from  the  acute  form,  or,  which  is  far  more  frequent,  hav  ^ 
been  chronic  from  the  beginning.     Three  types  of  chronl-J 
Bright's  disease   will  be  recognized:     1.  Cases  which  hav — 
lapsed  from  the  acute  state  (kidney  smooth,  white,  generally, 
large,    exceptionally  dwindled).     2.  Cases  which  have  bee^*** 
chronic  from  the  beginning  (kidney  granular,  red,  contractingr  . 
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8.  Cases  associated  with  waxy  or  lardaceous  (so-called  amyloid) 
degeneration  of  the  kidneys. 

The  presence  of  fat  in  the  renal  substance,  and  in  the  epithe- 
lium of  the  tubes,  is  not  special  to  any  one  type  of  renal 
degeneration;  but  is  found  associated  with  anatomical  changes 
of  the  most  varied  kinds :  it  has  therefore  no  claim  to  a  sepa- 
rate consideration.' 

>  Note  on  thx  bxcxnt  adyavcxs  in  the  anatomy  of  the  kidney. — Moch 
reliance  cannot  be  placed  on  the  exactness  of  the  descriptions  hitherto  made  of 
the  microscopical  dianges  occurring  in  the  kidneys  in  Brieht's  disease.  The 
flagrant  discrepancies  between  the  descriptions  of  various  nigh  authorities  is 
notorious.  It  is  for  this  reason  that  I  have  adopted  a  clinical  instead  of  an  ana- 
tomical basis  of  classification ;  and  that  in  the  account  of  the  morbid  anatomy  of 
the  disease,  greater  prominence  is  given  to  the  alterations  appreciable  by  the 
naked  eye  than  to  those  which  are  revealed  by  the  microscope.  The  explanation 
of  many  of  the  discrepancies  here  alluded  to  is,  doubtless,  to  be  found  m  the  er- 
roneous views  hitherto  held  respecting  the  normal  anatomy  of  the  kidney. 

The  recent  researches  of  Henle,  Luschka,  Krause,  Chrzonszczewsky,  Colberg, 
Ladwig  and  Zlawarykin,  Roth,  Schweigger-Seidel  and  other  German  inquirers, 
make  it  abundantly  evident,  that  the  account  hitherto  accepted,  on  the  authority 
of  Mr.  Bowman,  of  the  course  and  structure  of  the  uriniferous  tubes,  requirea 
considerable  modification.  Henle,  in  the  remarkable  brochure  which,  in  1862, 
gtLYB  a  new  impulse  to  this  inquiry,  announced  that  there  existed  in  the  pyra- 
midal portions  of  the  kidney  two  essentillay  different  orders  of  tubes.  The  one 
order  consisted  of  larger  tubes,  which  ran  downwards  to  open  on  the  papillie ; 
these  he  called  the  open  canals.  The  other  order  consistea  of  much  narrower 
tabes,  which,  after  running  down  a  varying  distance  into  the  pyramids,  made  a 
sharp  loop-like  bend,  and  reascended  into  the  cortical  substance ;  these  latter  he 
named  looped  canals.  Henle  believed  that  these  two  systems  of  tubes  were, 
throughout,  distinct  from  each  other ;  that  the  open  canals,  starting  from  the 
openings  on  the  papille,  ascended  into  the  cortex,  and  then  divided  and  sub- 
diyided  until  at  length  they  formed  a  network  of  communicating  channels ;  that 
the  looped  canals,  on  the  other  hand,  constituted  a  closed  system  of  tubes,  each 
thread  of  which  began  in  a  Malpighian  body,  and,  after  sunary  convolutions,  de- 
scended into  a  pyramid,  where  it  turned  on  itself  in  the  form  of  a  loop,  reas- 
cended into  the  cortex,  and  finally  terminated  in  a  second  Malpighian  body. 

The  subeequent  researches  of  Ludwig  and  Zawarykin,  of  Roth,  and  of  Schweig- 

Sr-Seidel — ^made  independently  of  each  other,  and  remarkably  in  agreement  on 
e  main  points — show  that  Henle  was  in  error  in  supposing  that  &e  two  svs- 
tems  of  canals  •did  not  communicate  with  each  other.  These  observers  succeeded 
in  establishing  the  continuity  of  the  tubes  which  originate  in  the  Malpighian 
hodiea,  with  de  excretory  canals  which  debouch  into  the  inflindibula  on  the 
•mface  of  the  papillss— in  so  far  restoring  the  original  view  of  Bowman.  It 
cannot  be  said  that  the  termination  of  the  inquiry  has  yet  been  reached ;  the 
mbject  is  still  tub  judiee;  but  enough  has  been  done  to  render  it  highly  probable 
that  the  following  scheme  (after  Schweigger-Seidel)  of  the  course  and  structure 
of  the  uriniferous  canals  is,  in  the  main,  correct. 

If  the  coarse  of  a  uriniferous  tube  be  followed  in  the  direction  taken  by  the 
oxine,  we  shall  find  that,  starting  from  a  Malpighian  body,  it  immediately  falls 
into  a  knot  of  windings  or  convolutions.  Emerging  from  these,  it  bends  down- 
wards towards  the  pyramids,  and  following  a  straight  course,  descends  into  one 
of  these  to  a  varying  depth ;  it  then  turns  up  a^ain,  and  reascends  into  the  corti- 
cal part ;  here  it  forms  a  second  and  smaller  series  of  windings,  and  finally  bends 
down  once  more,  Joins  with  others  similar  to  itself,  and  passes  straight  into  the 

Syramidal  portion,  when  it  unites,  two  and  two,  with  other  straight  canals,  and 
Maes  at  length,  greatly  enlarged,  in  an  open  mouth  on  the  surface  of  a  papilla. 
The  loopM  section  of  the  tube,  which  dips  into  the  pyramids  (that  portion 
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GENERAL  ETIOLOGY  OF  BRIGHT'S  DI8BABE. 

The  special  etiology  of  the  several  types  of  Bright's  disease 
will  be  separately  considered  in  the  two  following  chapters,  but 
it  will  be  convenient  in  this  place  to  consider  some  of  the 
points  bearing  on  the  etiology  of  Bright's  disease  as  a  whole. 

The  want  of  uniformity  in  our  nomenclature  of  organic 
diseases  of  the  kidneys  has  considerably  lessened  the  value  of 
the  returns  of  the  Registrar-General  in  this  field  of  pathology. 
Cases  registered  on  the  certificate  of  death  as  '^  Bright's  disease" 
are  entered  in  these  returns  as  "nephria;"  but  it  is  evident 
that  the  larger  number,  even  of  the  cases  recognized  as  Bright's 
disease  during  life,  are  not  so  registered,  but  are  classified  under 
the  heads  "  nephritis  "  and  "  kidney  disease."  To  obtain  some 
idea  of  the  prevalence  of  Bright's  disease,  let  us  take  the  num- 
bers under  these  three  designations.  There  were  registered  in 
England  and  Wales,  in  1861— 

1448  deaths  from  "  nephria," 
306  "  "  nephritis," 

2318  "         "  kidney  disease," 


— making  a  total  of  4072.  This  yields  only  a  proportion  of  0.98 
per  cent,  of  the  total  deaths  from  all  causes — a  number  which 
is  probably  considerably  below  the  true  proportionate  mortality 
from  Bright's  disease.  Without  admitting,  with  Mr.  Simon, 
that  two-thirds  of  the  cases  of  Bright's  disease  run  a  latent  or 
undiscovered  course,  it  must  be  allowed  that  a  very  large  num- 
ber are  overlooked  in  these  returns,  and  are  probably  to  be 

which  intervenes  between  the  two  knots  of  windings)  undergoes  in  a  considera- 
ble length  of  its  course,  a  remarkable  narrowing  of  its  diameter.  This  narrow 
part  is  only  about  one-third  of  the  width  of  the  remainder  of  the  canal.  The 
narrowing  is  due  to  a  change  in  the  epithelium,  which,  in  this  part,  consists  of 
perfectly  clear,  small,  flat  cells,  with  prominent  nuclei,  whereas  in  the  wider  por- 
tions, the  epithelium  is  composed  of  thick,  opaque,  granular  cells,  which  nearly 
fill  the  lumen  of  the  tube.  The  available  bore  of  the  narrow  part  appears  to  m 
as  large  as  that  of  the  wider  portions.  The  narrow  part  generally  forms  the 
actual  bend  of  the  loop,  and  a  certain  length  of  its  descending  and  ascendins 
limb ;  but  sometimes  the  narrowing  begins  and  comes  to  an  end  in  the  descend- 
ing limb  of  the  loop.  The  following  references  may  be  consulted  for  flill  details 
on  this  subject:  Henle — Zur  Anatomie  der  Niere,  Gott.,  1S62;  Luschka — Anato-' 
fftie  dea  Menachen,  Tubingen,  1863,  p.  299;  Ludwig  and  Zawarykin — Sitxungtk. 
d.  KaU.  Akad.  der  Wiasensekaften,  Vienna,  1868 ;  Roth — Sehwetter,  ZeU9ehr.  f. 
Heilk.y  Bern.,  1864,  p.  1 ;  Chrzonszczeweky — Arehivf.  paih,^Anatf  1864,  p.  168; 
Schweigger-Seidel — Die  Nieren  dea  Menaehen^  Halle,  1866;  Frey — Daa  Afieroe> 
eopy  &c.,  p.  861,  Leipz  ,  1868 ;  also  the  new  edition  of  Henle's  Anatomy. 
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found  among  the  7801  entered  as  '^  dropsy/'  or  among  those 
entered  under  "  convulsions,"  "  pneumonia,"  and  other  head- 
ings.^ 

Bright's  disease  is  about  one-third  more  common  among  men 
than  women  (868  males  to  585  females).  This  excess  of  deaths 
among  males,  although  present  at  every  age,  is  not  equal  at  the 
different  periods  of  life :  it  is  most  marked  between  the  ages  of 
forty-five  and  sixty-five. 

The  mortality  from  Bright's  disease  shows  a  progressive  in- 
crease from  childhood  up  to  the  age  of  45 ;  in  the  succeeding 
80  years  (45  to  65)  the  mortality  continues  steady,  at  a  some- 
what lower,  but  still  high,  rate ;  the  next  decade  (65-75)  shows 
a  decided  diminution  as  regards  Bright's  disease,  though  the 
general  mortality  at  this  epoch  is  at  its  highest  point.  These 
facts  are  exhibited  in  the  following  table  : 

Tablx  showing  the  number  of  Deaths  registered  as  "  Nephria**  {Bright* s  disease) 
in  England  and  WaUsy  in  1861,  at  ike  different  perixids  of  life. 


Under 
6  jean. 

6-16 
jean. 

16—36 
yean. 

25—36 
jean. 

36—46 
jeara. 

46—66 
jears. 

66—66 
jean. 

66—76 
jean. 

76  jn 
and 
upwdB. 

Total 
at 

all  ages. 

MaIm,  .    .    . 
FmiuJm,  .     . 

33 
27 

45 
34 

64 
61 

114 

84 

171 
116 

169 

87 

146 
98 

104 
60 

27 
18 

863 
585 

BothfezM,    . 

60 

79 

125 

198 

287 

246 

244 

164 

45 

1448 

That  complex  of  impressions  which  is  tamiliarly  known  as 
taking  c<M  is  the  common  cause  of  Bright's  disease  in  its  acute 
form.  CbW,  operating  more  slowly  and  continuously,  also  con- 
stitutes a  prolific  source  of  chronic  Bright's  disease.  Persons 
whose  occupation  exposes  them  to  cold,  wet,  and  the  inclemen- 
cies of  the  seasons,  without  adequate  protection — those  who 
work  in  hot  workshops,  and  are  in  the  habit  of  going  to  cool 
their  reeking  bodies  in  the  open  air — ^the  indigent  classes,  who 
dwell  in  damp  cellars,  insufficiently  clad  and  ill-fed,  amid  dirt 
and  squalor,  furnish  a  large  quota  of  victims  to  this  disease. 

Dr.  Johnson  is  at  especial  pains  to  explain  the  modus  oper- 

• 

>  It  is  evident,  however,  that  Bright's  disease  is  gradually  becoming  better 
known  in  this  country,  and  more  frequently  identified.  In  1852,  only  570  deaths 
were  entered  under  *<  nephria.''  In  each  successive  vear  the  number  rose,  quite 
out  of  all  proportion  to  the  increase  of  the  population,  until  in  1861  it  reached 
1448,  nearly  thrice  as  many  as  in  1852.  Correspondingly,  the  entries  under 
**  dropsy"  diminished,  from  9788  to  7801,  fur  the  same  two  years. 
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audi  of  this  frequent  cause  of  renal  disease.  He  contends  that 
the  defective  action  of  the  skin  causes  certain  deleterious  mat- 
ters to  accumulate  in  the  hlood,  and  that  the  hurden  of  their 
elimination  is  thrown  upon  the  kidneys,  which  receive  injury 
thereby.  It  is  impossible  to  accept  this  view  without  great  limi- 
tation, seeing  that  suppressed  cutaneous  transpiration  ushers  in 
a  multitude  of  inflammatory  and  febrile  conditions,  without  pro- 
voking renal  disease.  When  a  person  "  takes  cold,"  it  is  a  fiact 
that  the  secretion  of  the  skin  is  very  much  diminished  or  alto- 
gether suppressed :  but  it  is  not  possible  to  predicate  on  what 
organ  the  injurious  impression  will  ultimately  settle — whether 
on  the  bronchial  tubes,  the  pleura,  the  lung-tissue,  the  kidneys, 
or  some  other  organ  or  part  of  the  body ;  so  that  it  cannot  be 
maintained  that  there  is  any  special  relation  between  suppressed 
cutaneous  secretion  and  the  genesis  of  renal  disease. 

The  abuse  of  spirituous  Vquors  ranks  high — ^probably  higher 
than  any  other  single  circumstance — as  a  determining  cause  of 
Bright's  disease.  Christison  estimates  the  proportion  due  to 
this  cause,  in  Edinburgh,  as  three-fourths  or  four-fifths  of  all 
the  cases;  and  he  justly  remarks  that  it  is  not  habitual  drunk- 
ards only  who  show  this  tendency  to  renal  disease,  but  dram- 
drinkers,  who  are  in  the  constant  practice  of  using  ardent  spirits 
several  times  in  the  course  of  the  day,  without  becoming  actually 
intoxicated.  In  this  neighborhood  the  cases  due  to  intemperance 
have  not  seemed  to  me  to  exceed  a  fourth  of  the  whole. 

Malt  liquors^ — though  far  less  pernicious  than  spirits — are 
not  without  influence  to  produce  Bright's  disease  when  largely 
indulged  in.     In  a  journeyman  baker,  recently  under  my  care 
at  the  Infirmary,  the  disease  was  clearly  traced  to  a  habit  oC 
fuddling  himself  with  beer  from  Saturday  evening  to  Monda;^ 
morning,  which  the  patient  had  followed  for  several  years. 

Very  frequently  intemperate  habits  go  hand  in  hand  with 
grimy  skin    and   exposed  occupations;   and    the    subjects  o: 
Bright's  disease  are  found  dbproportionately  numerous  amon^ 
laborers,  well-sinkers,  cabmen,  carters,  hawkers,  glass-blowers 
smelters,  and  puddlers. 

A  large  number  of  cases  arise  in  connection  with  some  c<m- 
stitutixmal  vice^  more  especially  tuberculosis  or  struma.     Amon 
the  easier  classes,  gout  and  constitutional  syphilis  are  promt 
nent  antecedents. 
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I  have  not  met  with  any  case  occurring  as  a  sequela  to  ague. 
Both  Becquerel  and  Frerichs  likewise  state  that,  in  dropsies 
following  intermittent  fevers,  they  had  never  found  evidence  of 
kidney  disease ;  but  Rosenstein  found  no  less  than  23  per  cent, 
of  the  cases  of  Bright's  disease  in  the  Dantzic  Hospital  refer- 
rible  to  antecedent  ague.  The  character  of  the  epidemic  (as 
with  scarlatina)  exercises  a  marked  influence  on  tthe  frequency 
of  this  complication.  Heidenhain,  who  had  an  opportunity  of 
watching  a  series  of  epidemics  of  ague  in  Marienwerder,  states 
that  neither  dropsy  nor  renal  mischief  occurred  in  the  earlier 
ones;  but  in  the  latest  epidemic  secondary  renal  disease  wag 
encountered  in  almost  every  case.^ 

Chrome  affections  of  the  lower  urinary  passages  (cystitis,  stric- 
ture, 4c.)  frequently  lay  the  foundation  of  renal  disease.  In  a 
boy  of  seven,  who  lately  died  in  the  Royal  Infirmary,  a  small 
8tone  no  larger  than  an  almond  was  found  lodged  near  the 
neck  of  the  bladder.  Repeated  sounding  had  failed  to  detect  it 
during  life;  operation  was  consequently  not  performed.  For 
some  weeks  before  death  genuine  anasarca  had  shown  itself. 
The  kidneys  were  found  wasted  to  an  extreme  degree;  the 
cortical  substance  was  reduced  to  a  thin  edge  no  thicker  than  a 
shilling;  the  pelvis  of  the  kidney  and  the  ureters  were  dilated, 
ftnd  their  lining  membrane  thickened  and  bathed  in  pus.  In 
CMes  of  this  class  there  is  a  double  influence  tending  to  produce 
renal  degeneration,  namely,  the  long-continued  exhausting  sup- 
puration and  direct  transmission  of  the  inflammatory  process  by 
continuity  of  tissue. 

The  use  of  mercury,  which  Wells  and  Blackall  believed  ca- 
pable of  producing  albuminuria  and  renal  mischief,  has  not 
heen  found,  by  observers  of  wider  experience,  to  have  this 
effect  Rayer  and  Desir,  out  of  forty  cases  treated  with  mer- 
cury at  the  Hfipital  des  V^n^rieus,  only  found  a  slight  quantity 
of  albumen  in  two — in  both  of  which  its  presence  was  ac- 
counted for  by  the  existence  of  pus  in  the  urine.  Rayer  further 
observes  that  he  had  for  years  used  a  multitude  of  mercurial 
preparations  in  the  treatment  of  various  diseases,  without  ever 
having  observed  the  production  of  dropsy.  He  also  states  that 
he  had  treated  a  large  number  of  gilders  affected  with  mercu- 

'  Rosenstein,  1.  c.  p.  209. 
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rial  trembling,  and  that  he  had  not  seen  a  single  case  of  dropsj 
with  coagulable  urine  supervene  during  or  after  this  trembling. 
(See  also  p.  131,  note.) 

A  certain  number  of  cases  of  chronic  Bright's  disease  pre- 
sent themselves,  in  which  the  most  searching  analyses  fail  to 
indicate  the  exciting  cause  of  the  disorder.  In  some  of  these 
the  renal  affo/ction  is  only  a  part-manifestation  of  some  wide- 
spread cachexy,  as  in  an  example  (M.  H.)  to  be  related  in  chap. 
iv,  in  which  fatty  degeneration  coexisted  in  the  .heart,  great 
vessels,  brain,  and  kidneys. 


CHAPTER  III. 

ACUTE   BRIGHT'S  DISEASE. 

(Acute  Diffuse  Nephritis.) 


See  re/ereneet  jtre/ixed  to  Chap.  11,  p.  295. 

AnoUomical  characters. — The  kidneys  are  alwaye  more  or  less 
enlarged — sometimes  to  twice  their  natural  size ;  their  surface 
^  smooth;  the  capsule  thin,  transparent,  and  easily  stripped  off; 
their  color  varies ;  it  is  generally  a  deep  dusky  red ;  but  some- 
times a  light  fawn,  almost  white;  in  other  cases  it  is  mottled  red 
wid  white.  The  superficial  veins  are  larger  and  more  distinct 
than  natural.  When  the  kidney  is  cut  open  the  cortical  sub- 
rtance  is  found  to  be  increased  very  much  out  of  proportion  to 
the  pyramidal.  The  red  congested  kidney  exudes  a  bloody  sanies 
abondantiy  from  the  cut  surface ;  and  a  number  of  hemorrhagic 
spots  may  be  generally  seen  scattered  through  the  cortex  or 
beneath  the  capsule.  The  surface  of  the  section  is  dusky  red, 
aid  studded  with  minute  darker-red  points,  which  Bayer  thought 
to  be  engorged  Malpighian  corpuscles,  but  which  Mr.  Bowman 
Aowed  to  be  loops  or  knots  of  convoluted  uriniferous  t^es  dis- 
tended with  blood.  The  pale  and  the  mottled  kidneys  present  a 
contrast  of  color  between  the  cortex  and  the  pyramids.  The 
letter  appear  unnaturally  red,  and  from  their  bases  radiating 
lines  of  red  spread,  fan-like,  into  the  cortical  substance.  The 
eortical  portion  is  smooth  and  white,  or  yellowish-white,  and 
spotted  like  ivory. 

Under  the  microscope,  the  chief,  and  characteristic,  alteration 
ifl  found  to  be,* an  immense  increase  of  the  epithelial  contents  of 
the  convoluted  tubes.  The  individual  cells  may  be  natural  in 
appearance;  more  commonly  they  are  granular,  opaque,  or  dis- 
integrated ;  and  sometimes  a  few  oily  particles  are  detected  in 
them.    The  lumen  of  the  tubules  is  choked  up  with  epithelium; 
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and,  in  extreme  examples,  their  diameters  are  increased  to  twice 
and  even  thrice  their  normal  measurements.  Mixed  with  the 
epithelium  is  more  or  less  blood.  In  the  straight  tubes  evidence 
of  the  same  process  is  seen,  in  a  less  intense  degree.  Their 
larger  bore  and  direct  course  favors  the  escape  of  the  detached 
epithelium,  so  that  some  of  them  are  partially  or  wholly  denuded. 
Fibrinous  exudation  is  found  in  the  tubes  of  the  cortical  and 
pyramidal  portions,  forming  glassy  cylinders,  of  various  size, 
according  as  the  tubes  have  preserved  or  have  shed  their  proper 
lining. 

The  renal  capillaries  and  the  Malpighian  tufts  are  either  in- 
tensely injected,  or  they  preserve  their  natural  appearance.  The 
intertubular  matrix  is  unaftected. 

The  morbid  process  seems  to  consist,  essentially,  in  a  catarrhal 
condition  of  the  uriniferous  tubes,  with  a  prodigious  proliferation 
of  their  epithelial  elements.  At  the  first,  there  is  an  inflam- 
matory congestion  of  the  organs,  with  rapid  swelling,  and  more 
or  less  extensive  rupture  of  the  capillaries,  especially  those  of 
the  Malpighian  bodies.  On  that  follows  increased  production 
of  epithelial  cells :  these  multiply,  choke  up  and  distend  the 
uriniferous  tubes,  thereby  compressing  the  renal  capillaries  and 
impeding  the  circulation  through  them.  When  this  proliferation 
has  reached  a  certain  degree,  the  kidneys,  which  before  were  of 
a  dusky  red,  become  pale  or  mottled — not  so  much  from  an  a^ 
tual  deficiency  of  blood  in  the  organs,  but  rather,  as  Dickinson 
explains,  from  the  white  color  of  the  masses  of  epithelium  over- 
powering the  natural  red  of  the  parts. 

The  poking  up  of  the  tubes  with  their  own  secretion  neces- 
sarily impedes  the  depurating  functions  of  the  kidneys,  and  the 
blood  is  poisoned  with  excrementitious  matters.  The  urine 
becomes  scanty  in  amount,  and  deficient  in  its  proper  constito- 
ents ;  it  carries  with  it,  as  it  percolates  the  diseased  ducts,  loose 
epithelium,  blood  and  fibrinous  exudation,  or  detaches  whole 
tracts  of  the  lining,  all  of  which  objects  form  an  abundant  gra- 
mous  sediment  in  the  urine. 

How  soon  the  change  from  red  to  white  takes^place,  depends 
on  the  rapidity  of  the  multiplication  of  the  epithelial  cells.  I 
have  seen  the  bloodless  condition  reach  an  extreme  degree  in 
six  weeks.  Dr.  Dickinson  states  that  it  may  occur  within  foor 
days. 
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Ooune  and  aymptrnna. — ^The  invasion  of  the  disease  is  com- 
monly idi>nipt,  and  traceable  to  some  definite  cause.  A  person 
takes  cold,  or  falls  into  a  fit  of  intemperance,  and  next  morning, 
or  in  two  or  three  days,  the  face  begins  to  swell,  then  the  hands 
and  body  generally.  In  another  large  class  of  cases  the  disease 
breaks  oat  duriiig  convalescence  from  scarlet  fever  or — but  much 
less  frequently — some  other  febrile  or  zymotic  complaint. 

Acute  Bright's  disease  is  usually  ushered  in  with  chilliness  or 
shivering,  headache,  nausea,  vomiting,  pains  in  the  back  and 
limbs,  arrest  of  the  cutaneous  perspiration  and  oppression  in 
the  chest.  When  fairly  established,  the  symptoms  are  exceed- 
ingly distinctive.  The  countenance  is  pale  and  puflTy,  with  a* 
heavy  stupid  expression ;  the  limbs  and  trunk  are  anasarcous. 
The  (edematous  parts  are  resistant  on  pressure,  and  pit  little  or 
none.  More  or  less  efiTusion  takes  place  into  the  serous  cavities, 
especially  the  pleura  and  peritoneum. 

There  is  a  general  febrile  movement ;  the  pulse  is  hard  and 
fall,  the  appetite  lost,  thirst  excessive;  the  skin  is  dry,  and 
the  whole  surface  blanched  and  tumefied.  An  uneasiness  or 
dull  pain  is  felt  in  the  loins,  and  the  renal  regions  are  tender  on 
pressare. 

The  urine  is  of  a  smoky  or  dusky  hue — ^in  some  instances 
dark  brown  like  porter — from  the  presence  of  altered  blood. 
On  standing,  it  deposits  a  copious,  flocculent,  dirty-brown  or 
chocolate  sediment,  like  the  settling  from  beef-tea.  It  is  very 
albominoos ;  it  may  even  become  quite  solid  on  boiling.  The 
specific  gravity,  in  the  stage  of  increment,  is  usually  above 
1020,  often  much  higher,  mounting  sometimes  to  1030,  and  in 
one  instance  which  occurred  to  me  even  to  1065.  When  of 
high  density,  the  urine  is  proportionally  scanty:  it  may  not 
exceed  12  or  18  ounces  in  the  twenty-four  hours;  in  extreme 
cases  it  may  sink  to  6  ounces,  or  be,  for  two  or  three  days,  alto- 
gether suppressed.  The  calls  to  void  it  are  more  frequent  than 
in  health,  especially  at  night  and  in  the  recumbent  posture; 
the  patient  has  to  get  up  two  or  three  times  in  the  course  of  the 
night  to  empty  the  bladder.  The  urine  is  generally  acid,  sur- 
chaiged  with  pigment;  it  often  deposits  the  amorphous  urates. 
Very  rarely  it  is  alkaline  from  fixed  alkali.  The  natural  urinous 
odor  is  lost:  it  has  a  &int  unpleasant  smell  which  has  been 
compared  to  that  of  the  washings  of  fiesh. 
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The  deposit  when  examined  microscopicalfy  (see  Fig.  40)  is 
foDQd  to  consiat  of  blood-corpueoles,  looee  renal  epitheliam,  free 
nuclei  of  these,  tabe-casts,  shapeless  masses  of  coagulated 
fibrine,  and  the  broken  dAbria  of  all  these  strnctares. 

Fig.  40. 


There  are  also  generally  found  epithelial  cells  from  the  pelm 
of  the  kidney  and  the  bladder. 

The  renal  epithelia  vary  a  good  deal  in  their  appearanca 
Sometimes  they  look  almost  natural,  only  somewhat  swoUeo 
and  opaque.  More  frequently  they  are  much  broken  down; 
their  nuclei  are  set  free,  or  are  only  invested  in  part  by  the 
granular  cell-contents  which  naturally  surround  them.  The 
disintegrated  epithelium  forms  an  amorphous  dark  granaUr 
debris  scattered  over  the  field.  When  very  abundant,  the  epi- 
thelium communicates  a  milky  appearance  to  the  urine.  The 
free  nuclei  greatly  resemble  red  blood-disks  both  in  sh^w  and 
size,  but  they  are  devoid  of  the  biconcave  figure,  and  refined 
light  more  strongly.  A  solution  of  magenta  tinta  them  of  > 
deep  carbuncle-red.  The  free  blood-disks  are  fr«qDently  dis- 
torted. When  the  urine  is  of  high  density,  they  are  shmnkeD, 
and  often  puckered  at  the  margins;  on  the  other  hand,  when 
the  urine  is  of  lower  density,  1017  and  under,  they  expand,  lose 
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their  central  depressions,  and  eventually  burst,  and  cease  to  be 
recognizable. 

The  tube-casts  are  abundant,  and  of  varied  size  and  appear- 
ance.  The  most  common  are  of  '^  medium"  size,  transparent, 
beset  with  epithelial  cells  or  blood-disks.  Mixed  with  these 
may  be  some  "  very  large,"  and  some  "  very  small"  hyaline 
casts,  together  with  opaque  granular  casts  (Fig.  40). 

Specks  of  oil  are  generally  altogether  absent;  sometimes, 
however,  a  few  small  ones  are  seen  either  on  the  casts  or  within 
the  epithelia;  but  their  number  is  always  quite  insignificant  in 
the  early  stages  of  the  disease. 

The  proportion  of  albumen  in  the  urine  during  the  height  of 
the  complaint  varies,  according  to  Frerichs,  from  8.2  to  12.7, 
17.5  and  24.8  per  1000.  Christison  found  27  and  Heller  67  per 
1000.  The  quantity  lost  in  the  twenty-four  hours  varies  from 
80  to  about  400  grains  (Frerichs,  Gorup  v.  Besanez).  The  natu- 
ral solid  constituents  of  the  urine  are  diminished  in  proportion 
to  the  obstruction  in  the  kidneys.  The  excretion  of  urea  fiiUs 
to  100  or  200  grains  (from  400  or  500  grains  in  health)  and  the 
inorganic  salts  are  considerably  lessened.  Uric  acid  maintains 
about  its  usual  quantity. 

The  Nood  becomes  speedily  deteriorated  by  the  unnatural  drain 
through  the  kidneys.  It  becomes  more  watery  and  poorer  in 
ftlbamen,  while  urea,  uric  acid,  and  the  extractives  are  unduly 
accumulated  in  it.  The  blood-corpuscles  diminish  in  number 
as  the  disease  proceeds.  Fibrine  is  usually  in  excess,  and  the 
blood  displays  a  buffy  coat.  The  fat  and  inorganic  salts  retain 
their  usual  proportion.  Frerichs  supplies  the  three  following 
analyses  of  die  blood  in  the  early  period  of  acute  Bright's  dis- 
ease: 

I.  II.  III. 

Bpecific  gravity,    ....        1026  1022  1019 

1000  parts  of  serum  contained : 

Water, 908.10  916.88  988.9 

Solids, 91.90  84.12  61.1 

Albumen,      .        .     'A  81.40  72.00  61.7 

Fat, 1.42  1.681  ^^ 

Sztractive  matters  and  salU,  9.09  10.69/ 

After  this  disease  has  persisted  for  a  variable  period  of  a  few 
days  to  some  weeks,  it  proceeds  to  one  of  three  terminations, 
viz.,  recovery,  death,  or  lapse  into  the  chronic  state. 
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When  the  ease  is  about  to  terminate  fEtvorably,  the  urine  in- 
creases in  quantity  to  three  or  four  pints  daily ;  its  density  Ms 
below  the  natural  mean  (1012-1008) ;  and  the  blood,  renal  ele- 
ments and  albumen  gradually  diminish  and  finally  disappear 
from  it  At  the  same  time,  the  skin  becomes  moist,  and  the 
serous  effusions  are  reabsorbed.  The  rate  of  progress  varies 
extremely.  If  albumen  has  totally  left  the  urine  in  six  weeks 
or  two  months,  the  recovery  may  be  considered  quick.  The 
shortest  period  that  I  have  known  to  elapse,  from  the  first  symp- 
toms to  complete  re-establishment  of  the  normal  state,  has  been 
ten  days. 

Some  cases  reach  final  recovery  only  after  a  protracted  and 
interrupted  convalescence  of  many  months.  The  urine  during 
this  period  continues  abundant,  of  low  density,  occasionally  of 
pink  color  from  slight  admixture  of  blood.  The  anasarca  is  also 
apt  to  recur  and  disappear,  and  recur  again,  perhaps  several 
times,  accompanied  with  febrile  exacerbations  of  subacute  char- 
acter. In  one  such  case  observed  by  me  the  symptoms  finally 
subsided  in  five  months.  The  patient  was  seen  ten  months 
later,  and  the  urine  found  perfectly  free  from  albumen.  Ip  a 
second  case,  a  slight  admixture  of  blood  continued,  in  diminish- 
ing quantity,  for  more  than  twelve  months.  In  both  these  in- 
stances, and  in  a  third  similar  to  these,  the  characters  of  the 
urine  were  uniform  ;  it  was  copious  (three  or  four  pints  daily), 
of  low  density,  slightly  mixed  with  blood,  slightly  albuminous; 
the  renal  derivatives  were  devoid  of  fat,  and,  throughout  the 
convalescence,  comparatively  scanty. 

Not  unfrequently,  in  the  ordinary  course  of  recovery  from 
acute  Bright's  disease,  the  renal  elements — ^both  casts  and  epi- 
thelium— show  slight  signs  of  fatty  changes.  This  circumstance 
is  apt  to  embarrass  the  diagnosis,  and  lead  to  the  suspicion  of 
the  existence  of  confirmed  and  chronic  Bright's  disease,  if  the 
case  first  come  under  observation  in  this  stage.  The  doubt  can 
only  be  solved  by  watching  the  progress  of  the  case  for  a  week 
or  two. 

But  matters  do  not  always  take  this  favorable  turn,  and  two 
new  orders  of  symptoms  arise,  and  bring  life  into  imminent 
peril,  or  involve  it  in  destruction.  These  are  secondary  inflam- 
mations of  the  serous  membranes  and  the  lungs,  and  ursemic 
intoxication. 
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Of  the  inflammatory  complications,  pericarditis  is  the  most 
sorely  &tal,  bnt  it  is  rare.  Pneumonia  is  more  common;  it 
breaks  oat  without  appreciable  exciting  cause,  and  usually  runs  a 
rapid  course  to  a  &tal  end.  Pleurisy  and  peritonitis  are  also  not 
unfrequent,  but  greatly  less  to  be  feared.  More  or  less  bron- 
chitis exists  almost  invariably.  When  the  anasarca  rises  to  an 
extreme  degree,  the  integuments  of  the  legs  may  inflame,  and 
even  mortify.  These  secondary  inflammations  are  much  more 
common  in  the  later  stages  of  chronic  Bright's  disease  than  in 
the  acute  disorder. 

The  ursemic  phenomena  are  due  to  the  retention  in  the  blood 
of  the  excrementitious  matters  of  the  urine.  They  consist  in  a 
train  of  nervous  symptoms — headache,  vomiting,  diarrhoea,  con- 
vulsions and  coma — ^which  are  frequent  incidents,  and  much  to 
be  feared  in  acute  Bright's  disease.  They  usually  follow  an  ex- 
cessive diminution  or  suppression  of  the  urine  from  the  increas- 
ing obstruction  in  the  kidneys.  It  will  be  more  convenient  to 
postpone  their  consideration  to  a  future  section,  when  uraemia, 
in  connection  with  Bright's  disease  generally,  will  be  discussed. 

Certain  deviations  from  the  usual  course  and  symptoms  are 
not  unfrequently  encountered.  Although  serous  effusion  gene- 
rally first  shows  itself  in  the  face,  under  the  eyes,  and  then  in- 
vades the  trunk  and  extremities,  it  may  begin  elsewhere — in  the 
feet,  hands,  or  scrotum;  or  all  parts  of  the  body  may  swell  up 
simultaneously.  The  effusion,  too,  may  shift  its  place  from 
time  to  time,  or  it  may  be  poured  out  with  disproportionate  co- 
piousness in  certain  localities  (lung,  pleura,  submucous  tissue  of 
the  glottis),  and  thereby  determine  sudden  accession  of  alarming 
or  fatal  symptoms. 

The  anasarca  commonly  disappears  some  days  or  weeks  be- 
fore the  blood  and  albumen  have  vanished  from  the  urine ;  but 
sometimes  the  converse  is  the  case,  especially  in  individuals  of 
lax  frames  and  anaemic  tendency.  When  cases  of  this  latter 
class  come  under  observation  for  the  first  time  after  the  urine 
has  become  free  from  albumen,  they  are  very  apt  to  mislead, 
and  their  true  nature  can  only  be  recognized  by  a  careful  sifting 
of  the  patient's  previous  history. 

Diagnosis. — The  general  symptoms,  and  the  alterations  of  the 
urine,  are  so  significant  during  the  height  of  the  attack,  that  the 
disorder  can  scarcely  be  confounded  with  any  other.    But  when 
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the  pyrectic  stage  is  passed,  and  the  case  becomes  protracted, 
there  is  often  great  difficulty  in  determining  whether  we  have 
to  deal  with  the  declining  periods  of  an  acute  and  curable  disor- 
der, or  with  a  disease  which  has  already  lapsed  into  the  chronic 
and  irremediable  state,  or  with  a  disease  which  has  been  chronic 
from  the  first     Chronic  Bright's  disease  is  subject  to  occasioDal 
febrile  recrudescences,  which  are  deceptively  like  an  attack  of 
the  acute  disorder.     The  signs  that  the  disease  is  acute  and  re- 
cent are:  free  presence  of  blood  and  renal  epithelium  in  the 
urine,  absence  of  fat  in  the  discharged  elements,  absence  of  long- 
standing complications,  such  as  hypertrophy  of  the  left  yentri- 
cle,  phthisis,  caries,  necrosis,  and  joint-disease.     A  carefril  con- 
sideration of  the  previous  history  and  of  the  ostensible  cause  of 
the  disorder  is,  also,  of  diagnostic  importance.     The  less  clearly 
a  case  can  be  traced  to  a  definite  exposure  to  cold,  a  bout  of 
drinking,  or  to  scarlet  fever,  or  some  other  zymotic  disease,  the 
more  reason  is  there,  'pro  taniOy  to  fear  that  confirmed  Bright* s 
disease  is  established. 

Prognosis. — ^Precise  data  concerning  the  fatality  of  acute 
Bright's  disease  are  wanting.  A  large  majority  of  the  cases  un- 
doubtedly recover.  Frerichs  reckons  the  recoveries  as  two- 
thirds  of  the  individuals  attacked.  Probably  this  proportion  is 
below  the  truth  if  the  scarlatinal  cases  be  included. 

The  signs  of  approaching  resolution  are:  incre^ed  discharge 
of  urine,  diminished  impregnation  of  it  with  blood  and  albumen, 
subsidence  of  the  febrile  phenomena,  of  the  anasarca  and  serous 
effusions,  and  restgration  of  the  cutaneous  transpiration.  At 
the  same  time  the  countenance  loses  its  stupid  expression  and 
its  ansemic  hue,  and  resumes  its  ordinary  healthy  aspect.  The 
coexistence  of  all  these  signs  leaves  no  doubt  of  advance  toward  a 
favorable  issue;  but  the  occurrence  of  some  of  them  without  the 
others,  must  not  lead  to  too  sanguine  expectations.  The  ana- 
sarca may  disappear  totally,  and  blood  cease  to  tinge  the  urine; 
the  quantity  of  the  secretion  may  increase  considerably,  the  py- 
rexia pass  away,  and  the  general  well-being  of  the  patient  im- 
prove greatly;  but  if  the  urine  continue  to  contain  a  considera* 
ble  amount  of  albumen,  there  is  strong  reason  to  apprehend  that 
the  disease  is  lapsing  into  a  chronic  state,  or  that  the  amend- 
ment is  but  a  temporary  lull  in  the  symptoms,  to  be  followed  fX 
no  distant  period  by  an  exacerbation,  which  shall  prove  more 
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disastrons  than  the  original  attack.  Recovery  cannot  in  any 
case  be  considered  complete,  nntil  the  urine  has  become  per- 
fectly firee  from  every  trace  of  albumen. 

If  the  urine  become  progressively  scantier,  of  higher  density, 
and  more  abundantly  charged  with  albumen,  tube-casts,  and 
renal  epithelium,  the  worst  consequences  are  to  be  feared.  The 
advent  of  inflammatory  complications,  of  oedema  of  the  lungs  or 
glottis,  and,  above  all,  of  decided  signs  of  ursemic  poisoning,  are 
of  equally  evil  augury,  and  leave  but  slender  hopes  of  the  final 
preservation  of  life. 

Etiology. — ^Acute  Bright's  disease,  though  not  absolutely  con- 
fined to  any  age,  occurs,  in  the  immense  majority  of  cases,  in 
childhood  and  youth.  The  individuals  attacked  are  commonly 
of  good  previous  health;  in  two  instances,  however,!  have  seen 
the  disease  complicated  with  acute  pulmonary  tuberculosis. 

The  exciting  cause  is  usually  some  definite  exposure  to  cold  (a 
damp  bed,  wet  clothes,  lying  or  sleeping  on  the  damp  ground, 
sitting  in  a  current  of  cold  air,  drinking  cold  water  when  in  a 
state  of  perspiration),  or  a  bout  of  drinking.  A  large  propor- 
tion of  the  cases  are  sequelse  of  scarlet  fever,  or  (much  more 
rarely)  of  some  other  zymotic  disease.  Some  cases  are  due  to 
pregnancy. 

Treatment — If  the  case  is  seen  at  the  time  of  invasion,  the 
patient  should  be  at  once  confined  to  bed,  swathed  in  flannels, 
and  made  to  lie  between  the  blankets.  The  loins  should  be 
immediately  cupped  to  eight  or  twelve  ounces  (in  children  to 
two  or  three  ounces).  After  the  abstraction  of  blood,  a  large 
linseed-meal  poultice  should  be  applied,  hot,  to  the  loins,  and 
changed  every  three  hours.  A  hot-water  bath  or  a  hot-air  bath 
should  be  administered  every  evening,  or  every  second  evening. 
When  no  conveniences  for  a  hot-water  bath  exist,  an  excellent 
substitute  is  found  in  the  "blanket-bath."  A  large  thick 
blanket  is  wrung  as  dry  as  possible  out  of  boiling  water,  and 
wrapped  round  the  body  of  the  patient ;  the  bed-clothes  are 
then  heaped  on.  In  twenty  minutes  or  half  an  hour  the  hot 
blanket  is  removed,  and  the  surface  quickly  dried  with  a  warm 
ioft  towel. 

The  bowels  should  be  freely  acted  on  every  other  morning 
by  an  active  purge,  such  as  the  compound  jalap  powder.  An 
endeavor  should  also  be  made  to  allay  the  fever  and  restore  the 
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action  of  the  skin,  by  citrate  of  potash  draughts,  given  every  two 
hours,  in  effervescence,  or  a  mixture  of  the  Liq.  Ammon.  Acet 
in  two  or  three  drachm  doses,  with  fifteen  drops  of  tinctare  of 
henbane  in  an  ounce  of  Infl  Lini.  Dr.  Barlow  recommends  tar- 
tar emetic  in  doses  of  from  ^  to  |  of  a  grain.  I  have  myself 
employed  the  same  remedy  with  the  best  effects,  every  foai 
hours.  Dr.  Johnson  also  speaks  highly  of  antimonial  wine, 
sometimes  combined  with  Dover's  powder. 

The  diet  should  be  composed  of  light  farinaceous  substances, 
with  milk,  beef-tea,  and  broths.  Flesh  meat  in  any  form  is 
objectionable  in  the  early  stage. 

The  abstraction  of  blood  must  be  cautiously  practised,  on 
account  of  the  tendency  to  anaemia  in  the  later  periods  of  the 
attack;  and  if  the  patient's  health  is  broken  by  previous  disease, 
or  is  constitutionally  weak,  even  local  depletion  is  better  omitted. 
If  severe  headache,  coma,  or  convulsions  occur,  the  cupping  may 
be  repeated.  In  very  threatening,  sthenic  cases,  where  the  fever 
runs  high,  venesection  may  be  practised. 

When  the  fever  has  abated,  and  the  anasarca  is  yielding,  the 
more  active  measures  should  be  discontinued,  or  pursued  in  a 
less  active  manner;  but  the  efforts  to  restore  and  maintain  the 
action  of  the  skin  should  be  persevered  in.  In  the  later  periods, 
when  convalescence  has  been  fairly  established,  preparations  of 
iron  should  be  substituted  for  the  alkaline  and  diaphoretic 
remedies.  It  is  always  well  to  begin  with  small  doses,  and  to 
feel  one's  way.  A  too  early  resort  to  ferruginous  preparations 
may  be  followed  by  a  return  of  the  acute  symptoms.  When 
iron  is  tolerated,  it  acts  with  great  benefit,  and  hastens  in  a 
marked  manner  the  disappearance  of  blood  and  albumen  from 
the  urine.  My  experience  agrees  with  that  of  Dr.  Parkes,  that 
gallic  acid  exercises  no  beneficial  influence  in  the  acute  dis- 
order. 

The  use  of  mercury  is  objectionable,  on  account  of  the  ex- 
treme susceptibility  of  patients  suffering  from  Bright's  disease, 
to  the  physiological  effects  of  the  drug.  Severe  salivation  has 
been  known  to  follow  very  small  doses.  In  one  of  my  patients 
two  grains  of  blue  pill,  administered  with  extract  of  colocynth 
on  two  alternate  mornings,  produced  profiise  ptyalism. 

The  obstinate  vomiting  which  occasionally  prevails,  may  be 
combated  with  creasote,  or  small  doses  of  chloroform,  given  in 
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iced  solutionB.  A  careful  reviBion  of  the  diet  should  also  be 
made.  The  gastric  symptoms  are  sometimes  due  to  direct 
sympathy  with  the  renal  irritation,  and  sometimes  to  genuine 
orsemic  poisoning.  The  treatment  of  uraemia  will  be  considered 
in  a  separate  section. 

The  secondary  thoracic  inflammations  present  great  difficulty 
in  their  management ;  they  commonly  set  in  when  the  patient 
18  no  longer  in  a  fit  state  to  bear  the  ordinary  antiphlogistic 
means;  and  they  run  their  course  with  unusual  severity  and 
rapidity.  Counter-irritants  and  revulsives  may,  however,  be 
energetically  employed.  Cantharides  and  turpentine  should  be 
avoided,  from  their  special  irritating  efiect  on  the  kidneys ;  but 
hot-water  applications,  mustard  poultices,  and  chloroform  epi- 
thems  may  be  applied  locally  over  the  chest,  and  to  more 
distant  parts — ^the  calves  of  the  legs,  the  feet,  &c.  Dry  cup- 
ping over  the  chest  is  also  a  safe  and  sometimes  valuable 
remedy. 

When  a  favorable  issue  has  been  obtained,  unusual  care  is 
required  to  guard  against  relapses,  to  which  the  patients  con- 
tinue liable  for  a  considerable  period.  The  slightest  exposure 
ia  sometimes  sufficient  to  reawaken  the  pyrexia,  and  to  cause 
the  reappearance  of  albumen  and  blood  in  the  urine.  A  com- 
plete suit  of  flannels  is  essential ;  and  as  a  rule,  the  convalescent 
should  not  be  permitted  to  leave  his  room  until  the  albumen 
has  disappeared  from  the  urine.  When  that  comes  to  pass  (or 
before^  if  the  case  prove  very  lingering),  change  of  air  to  a  warm 
sheltered  locality  is  likely  to  be  highly  beneficial,  and  to  hasten 
the  restoration  of  the  impoverished  blood. 

Objections  have  been  made,  on  theoretical  grounds,  to  the  use 
of  the  saline  diuretics  (acetate  and  citrate  of  potash)  in  acute 
Bright's  disease.  Experience  has  proved,  however,  that  they 
may  be  employed  with  great  advantage.  They  become  changed 
in  the  primce  vice  into  alkaline  carbonates^  and  these  diminish 
the  acidity  of  the  urine,  and  render  it  more  bland  as  it  perco- 
lates the  renal  substance.  In  a  disease  which  tends  to  spon- 
taneous recovery  under  simple  hygienic  and  prophylactic  treat- 
ment, it  is  necessarily  a  matter  of  extreme  difficulty  to  bring 
home  the  evidence  of  the  curative  power  of  drugs ;  but  in  a 
considerable  number  of  cases  of  acute  Bright's  disease,  coming 
nnder  treatment  early,  I  have  obtained  almost  invariably  the 
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best  results  by  the  free  administration  of  citrate  of  potash. 
And  in  no  instance  where  the  urine  has  been  rendered  alkaline 
in  the  first  week  of  the  complaint,  have  I  observed  the  more 
severe  ursemic  symptoms,  or  secondary  inflammations.  In  the 
later  periods,  when  the  fever  has  altogether  subsided,  while  the 
urine  still  continues  bloody  and  albuminous,  the  same  medica- 
ment has  not  proved  of  any  service  in  my  hands. 

Digitalis  and  broom-tops  may  be  used  freely  in  any  stage  to 
combat  the  dropsy.  Dr.  Christison  recommends  a  combination 
of  digitalis  and  bitartrate  of  potash  as  superior  to  either  remedy 
given  singly.  « The  former  was  usually  given  in  the  dose  of 
one  or  two  grains  of  the  powder,  in  the  form  of  a  pill,  three 
times  a  day,  or  in  the  dose  of  ten,  fifteen,  or  twenty  minims  of 
the  tincture,  three  times  daily  in  a  little  distilled  water  of  cinna- 
mon or  cassia.  The  cream  of  tartar  was  administered  thrice  a 
day  in  the  quantity  of  a  drachm  and  a  half,  or  two  drachms, 
with  about  five  ounces  of  water.  Diuresis  may  generally  be  in- 
duced by  such  means  in  the  course  of  three  or  four  days,  some- 
times sooner — seldom,  however,  if  delayed  beyond  the  seventh 
day.''    (p.  149.) 

Hamburger  speaks  strongly  in  favor  of  quinine  in  scarlatinal 
dropsy,  after  the  pyrexia  has  abated.  He  gives  to  children  IJ 
or  2  grains,  and  to  adults  3  to  4  grains,  twice  a  day.  Of  47 
severe  cases  thus  treated  he  obtained  amendment  in  44,  either 
immediately  or  in  a  few  days.  (Prag.  Vierteljahrsch.  1861«) 


CHAPTER  IV. 

CHRONIC  BRIGHT'S  DISEASE. 
(Chronic  Diffuse  Nephriiia,) 


Sse  refereneet  pr^ixtd  to  Chap.  11^  p»  S95. 
ANATOMICAL   CHANGES   IN   THE   KIDNEYS. 

The  kidneys  of  persons  dying  of  chronic  Bright's  disease 
present  three  chief  types  of  alteration,  viz. : 

Ttpb  I. — Kidney  smooth^  whiter  and  enlarged;  in  extreme 

cases,  rarely  met  with,  kidney  atrophic. 
Type  n. — Kidney  granular ^  brownish  or  redj  and  contracted. 
Type  HL — Kidney  lardaceous  or  waxy  (so-called  amyloid  de- 
generation). 

The  special  clinical  history  pertaining  to  each  of  these  ana- 
tomical types  has  not  been  made  out  with  sufficient  precision  to 
enable  them  to  be  invariably  recognized  during  life ;  but  much 
light  has,  in  recent  years,  been  thrown  on  the  subject,  enough 
to  permit  a  synopsis  of  the  symptoms,  and  conditions  of  origin, 
of  the  three  types  to  be  presented. 

1.  Smooth  white  kidney. 

The  structural  changes  in  the  smooth  white  kidney  are  simi- 
lar to  those  already  described  as  pertaining  to  acute  Bright's 
disease,  but  advanced  to  a  further  stage ;  the  surface  continues 
perfectly  smooth ;  the  organ  is  greatly  enlarged ;  and  the  cap- 
sule is  thin  and  easily  stripped  off.  If,  however,  the  patient 
survive  saf&ciently  long — ^which  rarely  happens — ^the  enlarge- 
ment gives  place  to  a  progressive  dwindling ;  and,  in  very  ex- 
treme cases,  the  kidney  may  be  thus  reduced  to  a  weight  of 
only  an  ouncei  or  even  less.    The  dwindling  is  not,  it  seems, 
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an  invariable  event,  even  when  the  patient  survives  for  some 
years.    Dr.  Wilks  relates  the  following  example : 

« 

"  A  young  woman,  et.  28,  had  scarlatina  three  years  before  death. 
There  was  very  slight  eruption ;  dropsy  soon  followed,  which  lasted 
a  year.  Then  the  patient  was  slightly  better,  but  remained  an  in- 
valid, with  oedema  of  the  legs,  untu  the  last  five  months,  when  very 
extensive  and  general  dropsy  came  on  and  persisted.  The  urine 
was  then  scanty,  dark,  and  contained  exudative  deposit.  She  had 
three  epileptiform  fits,  and  death  subsequently  ensued  fW>m  plenritis 
and  pericarditis.  Lungs  were  found  very  oedematous.  The  aorta 
and  arteries  covered  with  an  atheromatous  deposit ;  and  the  kidnei/i 
were  large  and  white,  with  an  abundance  of  deposit,  much  of  which 
had  undergone  a  fatty  change."  (Guy's  Hosp.  Bep.  2d  series,  vol. 
viii,  p.  243.) 

When  the  smooth  kidney  becomes  atrophied,  the  capsule  is 
slightly  thickened  and  disposed  to  adhere  to  the  renal  surfiEice. 

The  progress  of  the  disease  in  the  interior  of  the  gland  is 
thus  described  by  Dr.  Dickinson : 

^'  The  overstretched  tubes,  one  after  another,  burst,  and  their 
contents,  no  longer  secluded  by  a  surrounding  membrane,  are 
brought  within  the  ready  operation  of  the  absorbents  and  re- 
moved. This  however  is  a  matter  of  inference  rather  than  of 
demonstration.  Examining  in  section  a  number  of  enlarged 
smooth  kidneys,  I  found  that  about  half  of  them  had  thus 
commenced  to  pass  from  the  stage  of  enlargement  to  that  of 
decrease,  although  there  was  nothing  in  their  outward  appea^ 
ance  to  iudicate  it,  their  bulk  being  still  excessive."  In  a  sec- 
tion taken  from  such  a  kidney,  are  found  ^^  places,  especially 
near  the  surface,  where  the  Malpighian  bodies,  which  have  now 
become  enlarged  and  enveloped  by  condensed  fibrous  tissue,  Ue 
in  unnatural  proximity.  Often  several  almost  touch  each  other. 
Their  intervals  are  filled  up  by  the  dibris  of  collapsed  and  ruined 
structure.  Shrivelled  remnants  of  the  tube-membrane  are 
generally  clearly  seen.  This  condition  is  as  yet  only  partial. 
A  distended  duct  is  often  seen  winding  among  ^the  wasted  re- 
mains of  its  companions.  The  tubes,  one  after  another,  cot 
lapse,  until  a  great  portion  of  the  once  enlarged  gland  has  been 
reduced  to  the  bulk  of  little  more  than  its  Malpighian  bodieSi 
The  appearance  of  the  organ  affected  has  by  this  time  under- 
gone some  alteration.  It  has  lost  its  excess  of  bulk,  and  even 
shrunk  below  the  natural  size.    .    .    .    When  the  organ  is  cut 
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open,  it  is  manifest  that  it  is  chiefly  composed  of  cone  sub- 
stance :  an  edge,  perhaps,  no  thicker  than  a  shilling,  being  all 
that  separates  that  structure  from  the  capsule.  What  remains 
of  the  cortical  material  is  coarse  in  texture,  pale,  and  firm." 
This  condition — ^that  of  the  smooth  dwindled  kidney — ^is  rarely 
attained,  because  the  patient  seldom  survives  sufliciently  long. 
Of  2850  bodies  examined  in  St  George's  Hospital  in  ten  years, 
it  was  only  found  in  twelve  instances. 

The  epithelium  in  the  smooth  kidney  is  found  disintegrated, 
atrophied,  and  very  commonly  in  a  state  of  fatty  degeneration. 
When  this  change  acquires  a  high  degree,  the  condition  denom- 
inated "fatty  kidney"  is  attained.  The  cones  undergo  changes 
of  a  corresponding  character,  but  less  developed ;  and  fibrinous 
casts  are  found  occupying  the  interior  of  the  tubes. 

Synopsds  of  symptoms  and  coTiditions  of  origin. — The  smooth 
Idduey  here  described,  may  be  expected  in  those  cases  in  which 
chronic  Bright's  disease  has  followed  on  the  acute  disorder. 
The  invasion  of  the  disease  has  been  sudden,  and  it  can  usually 
be  traced  to  some  definite  exciting  cause.  I  have  also  seen  the 
large  white  kidney  in  chronic  Bright's  disease  following  re- 
peated pregnancies,  and  in  a  case  arising  in  the  course  of 
phthisis. 

The  average  age  of  106  cases  of  smooth  large  kidney,  exam- 
ined by  Dickinson,  was  28.2  years;  in  11  cases  of  smooth 
dwindled  kidney  the  average  age  was  43.6  years ;  whereas  in 
250  cases  of  granular  kidney  the  average  age  was  50.2  years. 

Serous  effusion  is  an  almost  invariable  coincidence ;  the  body 
is  commonly  bloated  with  dropsy ;  the  face  pale  and  puffy,  and 
the  cutaneous  surface  conspicuously  white,  smooth,  and  glossy. 
There  is  also  a  markedly  greater  tendency  to  secondary  inflam- 
mations, and  to  ur»mic  accidents,  than  in  granular  kidney ;  but 
lees  to  valvular  heart  disease  and  hypertrophy  of  the  left  ven- 
tricle. 

The  urine  is  commonly  bloody  from  time  to  time,  highly  albu- 
minous, scanty  in  amount,  and  of  a  specific  gravity  not  de- 
parting much  from  the  standard  of  health.  Epithelial  elements 
and  tube-casts  are  usually  abundant  in  the  urine,  and  often  fatty. 
Cells  having  the  appearance  of  pus  corpuscles,  are  common  to- 
wards the  later  periods. 

The  disease  is  of  shorter  duration  that  granular  kidney.    In 
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fatal  cases,  the  ordinary  duration  of  the  disease  is  under  six 
mouths.  Out  of  84  cases  observed  by  Dickinson,  26  died  under 
six  months,  and  only  two  survived  the  year.  Occasionally,  tem- 
porary (apparent)  recoveries  and  succeeding  relapses  protract 
the  disease  for  a  longer  period ;  and,  quite  exceptionally,  the 
disease  may  last  for  years.  Dr.  Johnson  records  an  ioBtance 
which  endured  for  ten  years,  with  good  preservation  of  health 
for  a  portion  of  that  period.  Nine  years  before  death,  the 
urinary  deposit  clearly  indicated  fatty  degeneration  of  the  kid- 
neys. After  death,  the  kidneys  were  found  dwindled  to  an 
ounce  and  three-quarters  for  the  pair.* 

2.  Grranular  red  kidney. 

The  gland  is  diminished  in  size,  and  reduced  to  a  weight  of 
two  or  three  ounces,  or  less.  Its  surface  is  rough,  and  ^eset 
with  numerous  rounded  elevations,  varying  from  the  size  of  a 
pin's  head  to  a  hemp-seed,  or  even  a  small  pea.  The  capsule  is 
opaque,  thickened,  and  adherent  to  the  adjacent  surfEice,  so  that 
it  cannot  be  peeled  off  without  tearing  the  glandular  structure. 
In  certain  spots  the  capsule  sinks  into  the  substance  of  the 
cortex,  and  divides  the  kidney  irregularly,  giving  it  a  lobular 
appearance.  On  section,  the  cortex  is  manifestly  atrophied,  as 
compared  with  the  cones,  and  forms  a  thin  rim  of  only  a  line, 
or  less,  in  thickness  around  the  bases.  It  has  a  red  or  brown- 
ish-red color,  and  a  coarse  granular  texture.  The  entire  organ 
is  tough  and  resistant. 

It  is  only  rarely  that  the  granular  kidney  is  encountered  in 
the  early  stage  of  its  development.  When  such  is  the  case, 
thickening  of  the  capsule  and  slight  granulation  of  the  surfisuse 
are  found  to  precede  contraction,  so  that  the  organ  at  this 
period  preserves  its  normal  volume.  The  granular  kidney,  in 
the  contracted  state,  allows  injections  to  penetrate  imperfectly. 
Dickinson  found  that  when  a  stream  of  warm  water  was  pro- 
pelled through  the  bloodvessels,  a  very  considerably  less  quan- 
tity passed  in  a  given  time  than  through  a  healthy  kidney — ^less 
also  than  through  the  large  smooth  kidney — showing  that  the 
permeability  of  the  gland  to  the  blood-stream  was  greatly  les- 
sened.    In  the  healthy  kidney,  the  mean  discharge  through  the 

>  Mod.  Chir.  Trans.,  vol.  xlii,  p.  160. 
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renal  veinB  in  ten  minntes  was  119  ounces;  in  the  large  smooth 
kidney,  90  ounces ;  and  in  the  granular  contracted  kidney,  25 
ounces. 

When  a  thin  section  of  a  granular  kidney  is  placed  under 
the  microscope,  the  secreting  tissue  is  found  to  have  under- 
gone extensive  destruction.  The  Malpighian  bodies  are  shrunk 
to  half  their  size,  and  unnaturally  crowded  together.  Their 
vaacuhir  tufts  are  embraced  in  a  fibrous  and  granular  invest- 
ment, and,  in  extreme  instances,  compressed  into  an  imper- 
meable knot  at  the  bottom  of  their  capsules.  The  uriniferous 
tubes  are  altered  in  various  ways,  and  to  various  degrees. 
Some  are  denuded  of  epithelium  and  reduced  to  mere  tubular 
threads ;  others,  equally  denuded,  contain  glassy  fibrinous  cylin- 
ders; while  others  are  crammed  with  broken-up  epithelium« 
Oil  is  found  not  unfrequently  both  in  the  fibrinous  exudation 
and  in  the  disintegrated  epithelium,  but  not  so  commonly  nor 
so  abundantly  as  in  the  smooth  kidney.  Amid  tubes  changed 
to  this  degree  are  found  others  not  much  altered,  and  lined 
with  their  proper  and  healthy  epithelial  investment.  Between 
the  wasted  structures  lies  a  large  quantity  of  adventitious  con- 
nective tissue,  which  gives  the  organ  its  peculiar  toughness. 

Of  the  intimate  nature  of  the  process  which  finally  brings 
about  this  result,  there  are  conflicting  opinions.  Dr.  Johnson 
believes  that  the  mischief  begins  in  the  epithelial  cells,  while 
Dickinson  describes  it  as  originating  in  the  intertubular  struc- 
ture, and  as  consisting  in  an  effusion  which  afterwards  becomes 
converted  into  a  fibrous  material.  According  to  the  last-named 
observer,  the  effusion  is  first  thrown  out  beneath  the  capsule, 
and  then  penetrates  at  certain  spots,  as  fibrinous  processes,  into 
the  interior  of  the  cortex,  athwart  the  convoluted  tubes,  which 
it  involves  in  destruction.  The  points  where  the  fibrinous  pro- 
cesses penetrate  are  depressed,  and  when  these  are  numerous 
and  distributed  with  tolerable  regularity,  the  result  is  superficial 
granulation.  The  disease  thus  travels  from  the  surface  towards 
the  central  parts,  and  eventually  involves  the  pyramids. 

The  development  of  cysts  is  much  more  common  in  the  gran- 
ular than  in  the  smooth  kidney.  They  vary  in  size  from  a  pin's 
head  to  a  pea  or  a  hazel-nut;  but  many  are  so  minute  that  they 
can  only  be  detected  by  the  microscope,  not  being  larger  than 
the  width  of  the  luiniferous  tubes.    Mr.  Simon  believes  that 
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they  are  formed  by  an  immense  dilatation  of  epithelial  cells— a 
development  that  seems  incredible,  considering  the  fragility  of 
the  outer  portions  of  these  cells;  and  one  that  would  be,  so  Gblt 
as  I  know,  without  parallel  in  histogenesis.    A  better  sustained, 
and  more  commonly  accepted  view,  is  that  they  are  produced 
by  obstruction  of  the  uriniferous  tubes  with  exudation,  at  inter- 
vals,  or  by  compression  of  their  walls  at  interrupted  spots  by 
the  contracting  adventitious  tissue.     The  spaces  thus  inclosed 
become  distended  with  a  serous  fluid,  and  are  sometimes  found 
lined  with  an  epithelial  layer.    Their  contents  are  not  urinous, 
but  consist  of  an  albuminous  saline  solution.     In  the  cones  they 
are  sometimes  elongated  and  placed  end  to  end  like  a  string  of 
sausages.  (Dickinson.)    (See  Ctsts  and  Cystic  Degbnbratioii 
IK  THE  Kidneys.) 

Synopsis  of  symptoms  and  conditions  of  origin. — The  granular 
kidney  is  found  in  the  vast  majority  of  those  cases  of  Bright* s 
disease  which  are  chronic  from  the  beginning-^those  which 
commence  insidiously,  without  definite  exciting  cause.  Drop^ 
is  altogether  absent  in  a  large  proportion  (perhaps  in  a  quarter 
— according  to  some,  in  one  half) — of  the  cases,  and  when  pre- 
sent, it  is  commonly  slight,  and  limited  to  oedema  of  the  ankles 
and  legs,  or  a  puffin  ess  under  the  eyes.  It  often  disappears  for 
a  while,  and  returns  again. 

The  disease  may  run  a  latent  course  for  months  and  years.  A 
deep  constitutional  cachexy  is  associated  with  it  in  a  large  pro- 
portion of  cases.  The  subjects  of  it  are  more  advanced  in  years 
than  those  of  the  smooth  large  kidney.  (See  p.  819.)  The  cu- 
taneous surface,  though  pale  and  ansemic,  has  not  the  conspicu- 
ous whiteness  of  the  preceding  type,  and  the  features  are  often 
pinched  and  sallow.  Cardiac  hypertrophy  is  a  very  frequent 
concomitant. 

The  urine  is  copious — ^three  or  four  pints  a  day — and  of  low 
specific  gravity;  the  quantity  of  albumen  is  comparatively  slight; 
in  rare  cases  it  may  even  be  temporarily  absent  from  the  urine. 
Toward  the  termination  of  the  disease,  however,  the  urine  be- 
comes scanty,  or  even  suppressed.  The  deposit  is  slight,  com- 
posed of  hyaline  and  granular  casts,  with  very  slight  admixture 
of  epithelium,  not  often  fatty;  the  deposit  is  often  so  scanty  that 
it  may  escape  detection,  or  there  may  really  be  none.  As  a 
rule,  blood  is  absent 
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The  common  predisposing'  causes  are  habitual  intemperance, 
gouty  and  extensively  distributed  fatty  degeneration  of  the  tissues. 


As  these  two  types — ^the  smooth  large  white  kidney,  and  the 
granular  red  contracted  kidney — constitute  the  vast  majority  of 
cases  of  Bright's  disease,  the  question  of  the  oneness  or  multi- 
formity of  Bright's  disease  has  mostly  been  limited  to  the  in- 
quiry— ^whether  the  latter  is  the  ultimate  stage  of  the  former,  or 
whether  the  two  are  distinct  from  first  to  last. 

Reinhardt  and  Frerichs  believe  that  the  large  white  kidney 
will,  if  the  patient  survive,  eventually  become  granular  red  and 
contracted.  This  view  seems  latterly  to  have  gained  common 
hssent  in  Germany,  and  in  Rosenstein's  recent  work  it  is  adopted 
without  discussion.  In  this  country,  however,  the  opposite 
view  has  steadily  gained  ground;  and  the  evidence  brought  for- 
ward by  Johnson,  Wilks,  and  Dickinson,  appears  to  place  the 
matter  beyond  reasonable  doubt.  Dickinson  contributes  the 
table  on  tiie  following  page,  which  shows  the  great  difference 
which  exists  between  the  relative  frequency  of  certain  secondary 
affections  in  the  two  types. 

Johnson  found  that  out  of  26  fatal  cases  of  enlarged  kidney, 
observed  by  himself,  there  was  dropsy  in  24,  or  92  per  cent. ; 
whereas  in  33  fatal  cases  of  contracted  kidney,  there  had  been 
dropsy  only  in  14,  or  42  per  cent.  He  pertinently  observes: 
**If  all  the  contracted  Bright's  kidneys  have  passed  through  a 
previous  stage  of  enlargement,  it  is  difficult  to  understand  how 
it  can  happen  that  the  majority  of  those  patients  who  have 
reached  the  final  stage  of  renal  degeneration  should  escape  the 
dropsy,  which,  in  a  greater  or  less  degree,  troubles  nearly  all  those 
who  die  in  what  is  assumed  to  be  an  earlier  stage  of  the  same 
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It  mnst,  of  course,  be  borne  in  mind  that  it  is  not  now  disputed 
that  the  large  white  kidney  does  sometimes  suffer  atrophic 
changes,  and  that  in  a  few  exceptional  cases  it  may  at  length 
dwindle  to  very  small  dimensions.  Both  Johnson  and  Dicldn- 
son  adduce  several  examples  of  such  a  change,  but  they  insist, 
that  even  in  its  furthest  stage  of  contraction,  the  smooth  white 
kidney  is  still  distinguishable  from  the  granular  red  kidney. 

8.  Lardaceous  or  Waxy  Kidney. 

{So-eaiied  Amyloid  Degeneration  of  VircAow.) 

Most  pathologists  now  distinguish  the  waxy  or  lardaceous  kid- 
ney from  the  preceding  varieties  of  Bright's  kidney. 

Externally,  the  waxy  kidney  is  smooth,  or  sometimes  slightly 
roughened;  the  capsule  peels  off  readily.  The  organ  is  usually 
enlarged,  sometimes,  however,  diminished  in  size.  On  section 
the  appearance  is  characteristic.  The  cortex  is  bloodless,  of  a 
white  or  yellowish  color,  with  a  waxy,  smooth,  translucent  ap- 
pearance, resembling  bacon-rind.  The  organ  is  conspicuously 
tough  and  hard.  On  the  smooth  cut  surface,  little  appearance 
of  tiie  natural  secreting  structure  is  seen,  but  it  is  dotted  over 
with  bright  glancing  points :  these  are  the  changed  Malpighian 
bodies.    The  cones  appear  unnaturally  red  and  distinct. 

This  description  answers  only  to  extreme  degrees :  in  slighter 
cases  the  nature  of  the  change  can  only  be  clearly  made  out 
with  the  microscope.  When  a  thin  section  is  highly  magnified, 
the  waxy  material  is  seen  to  affect  mainly  (sometimes  exclu- 
sively) tiie  bloodvessels.  The  deposit  invades  primarily  the 
muscular  coat  of  the  arteries,  which  it  renders  abnormally  thick 
and  transparent,  thereby  diminishing  the  lumen  of  the  vessel. 
The  Malpighian  corpuscles  are  the  parts  earliest  attacked.  They 
appear  as  shining  particles  with  thickened  capsules ;  their  vas- 
cular tufts  are  infiltrated  with  the  waxy  material.  In  advanced 
cases,  the  vasa  afferentia,  with  the  arteries  and  capillary  network 
of  the  cortex,  and  even  the  vessels  of  the  pyramids,  are  similarly 
changed. 

The  epithelial  cells  of  the  uriniferous  tubes  are  commonly 
withered,  often  infiltrated  with  fatty  molecules;  but  they  are 
never  themselves,  according  to  Wagner,  the  seat  of  waxy 
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change.*  Hyaline  waxy  casts  exist  in  some  of  the  tubules.  The 
stroma  of  the  gland  is  much  increased  in  quantity,  but  is  not 
lardaceous  in  character. 

Such  a  kidney  gives  the  peculiar  reaction  of  the  so-called 
amyloid  substance  of  Virchow — it  assumes  a  deep  red  with 
watery  solution  of  iodine;  and  this  tint  is  changed  to  violet  on 
the  addition  of  sulphuric  acid. 

The  liver  and  spleen  are  usually  greatly  enlarged,  and  in  a 
lardaceous  state,  when  the  kidneys  are  so  affected.  Of  77  cases 
collected  by  Rosenstein,  the  three  organs  together  were  affected 
in  48 ;  the  spleen  and  kidneys  in  20 ;  the  liver  and  kidneys  in 
4 ;  and  the  kidneys  alone  in  5  cases. 

The  chemical  nature  of  the  waxy  material  has  only  recently 
been  investigated.    Virchow  concluded  from  the  violet  color 
produced  by  iodine  and  sulphuric  acid  that  it  belonged  to  the 
same  group  as  starch  and  cellulose,  which  likewise  yield  a  violet 
tint  with  the  same  reagents.     But  the  ultimate  analyses  of  G. 
Schmidt  and  Kekul^  show  that  it  contains  nitrogen — and  indeed 
as  much  as  15  per  cent,  or  sdmost  exactly  the  same  proportion 
as  the  protein  compounds.    Ifeither  of  the  chemists  named 
could  produce  a  particle  of  sugar  from  it  by  boiling  with  dilute 
sulphuric  acid.     It  further  resembled  albuminous  compounds, 
in  yielding  a  violet  color  with  the  cupro-potassic  solution,  in  dis- 
solving completely  in  dilute  caustic  potash,  and  in  being  pre- 
cipitated from  this  solution  in  white  flocks  by  acids.*     The  pro- 
portion per  cent,  of  carbon,  hydrogen,  and  nitrogen,  found  by 
Kekule,  in  purified  waxy  matter,  from  an  exquisite  specimen  of 
lardaceous  spleen,  was :  C  53.58 ;  H  7.00 ;  N  15.4 — ^which  cor- 
responds closely  with  the  percentage  of  the  same  elements  in 
albumen.     The  correspondence  is  so  close  that  it  does  not  even 
permit  the  supposition,  that,  like  Chitin,  lardaceous  matter  may 
consist  of  a  combination  of  a  hydrocarbon  with  an  albununoid 
substance.     To  call  it  "  amyloid  "  is  simply  a  misnomer,  and  an 
unfortunate  one,  because  it  leads  to  confused  notions  as  to  the 
existence  of  some  connection  between  waxy  degeneration,  and 
the  (genuine)  amyloid  substance  found  in  the  liver. 

1  Dr.  G.  Stewart  states  that,  occasionally,  epithelial  cells  are  found  on  the 
casts  in  the  urinary  deposit,  which  exhibit  the  peculiar  reaction  of  lardaoeoui 
matter. 

*  Friedreich  says  that  the  <*  amjrloid  reaction ''  ^with  iodine  and.  sulpbarie 
acid)  was  obtained  by  him  in  perfection,  with  decolorized  flbrine  firom  an  old  h»* 
matocele. 
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l^ftiopsis  of  symptoms  and  conditions  of  origin. — ^Lardaceous  de- 
generation of  the  kidneys  always  comes  on  insidiously,  and  in 
cachectic  persons,  debilitated  by  some  pre-existing  wasting  dis- 
ease. In  100  instances  collected  by  Bosenstein  it  coexisted 
with  the  following  disorders : 

Pulmonary  tuberclei 44  cases. 

(combined,  in  10  cases,  with  caries  of  bone, 
and  in  one  case  with  syphilis). 

Caries, 29  " 

Syphilis, 15  " 

Emphysema, 8  ** 

Cancer, 8  " 

Psoas  abscess, 2  '* 

Pyelitis  and  hydronephrosis,               .        .        .  2  ** 

Abscess  of  liver, 1  << 

Chronic  alcoholism, 1  <* 

The  aspect  of  patients  with  waxy  kidneys  is  pale  and  cachectic, 
and  the  conrse  of  the  disease  is  essentially  chronic.  Dropsy  is 
present  in  the  majority  of  the  cases  (in  61  out  of  72  collected  by 
Kosenstein);  in  some  it  is  abundant  and  general,  in  others 
slight  and  partial.     Ursemic  symptoms  are  strikingly  infrequent. 

The  urine,  in  the  early  stage,  is  abundant  and  only  slightly 
albuminous,  but  toward  the  close,  it  becomes  highly  albuminous, 
scanty,  and  of  high  density.  In  a  case  under  my  observation, 
the  quantity  of  albumen  was  remarkable  for  its  variability  from 
day  to  day.*  The  urine  is  commonly  pale,  and  allows  only  a 
very  scanty  deposit  to  subside.  This  consists  of  atrophied  renal 
cells^  which  are  sometimes  fatty.  Cells  resembling  those  of  pus 
are  occasionally  found,  either  separate  or  aggregated  round  a 
cast.  The  tube-casts  are  usually  waxy  and  hyaline;  they  do 
not,  according  to  Dr.  G.  Stewart,  yield  a  violet  color  with  iodine 
and  sulphuric  acid.  Epithelial  casts  are  not  unknown  in  these 
cases.  Miinch  detected  "  corpora  amylacea  "  in  the  urine  of  a 
man  with  lardaceous  kidney ;  they  were  constantly  present,  and 
were  colored  violet  by  iodine  and  sulphuric  acid.* 

The  diagnosis  of  waxy  kidney  rests  chiefly  on  the  coexistence 
of  enlarged  (lardaceous)  liver  and  spleen,  and  on  the  presence  of 

1  A  case  is  reported  by  Pleischl  and  Klob,  in  which  the  urine  was  throughout 
free  from  albumen— cited  by  Rosenstein. 
*  Cited  by  Parkes.     CktmpontUm  of  the  Urine,  p.  894. 
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one  of  the  wasting  diseases,  of  which  waxy  kidney  is  known  to 
be  a  frequent  complication,  namely,  phthisis,  caries,  long-con- 
tinued suppuration,  and  constitutional  syphilis.  The  characten 
of  the  casts  are  not  diagnostic,  although  they  may  be  suggestive. 
Dr.  Stewart  lays  considerable  stress  on  the  abundance  of  the 
urine  in  the  early  period,  and  on  a  leuksemic  state  of  the  blood 
Rosenstein  denies  that  the  urine  is  invariably  abundant  in  the 
early  stage. 

GENERAL   COURSE   AND   STMPTOMS. 

Chronic  Bright's  disease,  in  the  great  majority  of  instances, 
begins  slowly,  imperceptibly.  It  is  rarely  detected  until  it  has 
already  existed  some  months — ^it  may  be,  years.  The  attention 
of  the  patient  is  at  length  awakened  by  the  gradual  failure  of 
his  strength,  the  increasing  pallor  or  sallowness  of  his  com- 
plexion, and  his  disinclination  to  exertion;  perhaps  his  sus- 
picions are  aroused  by  a  little  puffiness  under  the  eyes,  a  slight 
swelling  of  the  ankles  at  night,  unusually  frequent  calls  to  void 
urine,  or  shortness  of  breath. 

In  other  cases,  these  premonitions  are  altogether  wanting,  or 
perhaps  they  pass  unheeded.  The  fatal  disorganization  in  the 
kidneys  proceeds  silently,  amid  apparent  health,  and  then,  sud- 
denly, declares  itself  by  a  fit  of  convulsions,  rapid  coma,  amau- 
rosis, pulmonary  oedema,  or  a  violent  inflammation. 

Or,  again,  the  disease  creeps  on  stealthily  in  the  wake  of  some 
pre-existing  chronic  disorder — ^phthisis,  caries,  necrosis,  joint- 
disease,  constitutional  syphilis,  chronic  alcoholism,  or  exhausting 
suppuration. 

Or,  it  may  be  a  continuation  or  sequela  of  acute  Brighfs 
disease. 

Lastly,  the  disease  may  lie  concealed  for  an  Undetermined 
period,  and  then  reveal  itself  after  exposure  to  cold  or  a  fit  of 
intoxication,  in  the  guise  of  an  acute  attack — ^with  rapid  general 
anasarca  and  scanty  sanguineous  urine. 

The  principal  symptoms  of  the  disease  are:  albuminous  urine; 
deposits  of  tube-casts  and  renal  epithelium;  dryness  of  the  skin; 
frequent  micturition,  especially  at  night;  dropsical  effusions 
into  the  subcutaneous  cellular  tissue,  serous  cavities,  or  pul- 
monary substance ;  derangements  of  digestion ;  progressive  hy- 
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dnemia;  nresmic  phenomena  (headache,  amblyopia,  convnlsions, 
ooma,  vomiting,  and  diarrhoea) ;  hypertrophy  of  the  left  ventri- 
cle; secondary  inflammation  of  the  parenchymatons  organs  and 
serous  membranes. 

Few  cases  present  the  whole  of  these  symptoms;  and  many 
present  only  two  or  three  of  them.  The  alterations  in  the  com- 
position of  the  urine  are  the  most  invariable;  they  are  also  the 
earliest  and  most  distinctive  symptoms;  next  follow,  in  the  order 
of  constancy,  the  deterioration  of  the  blood,  the  dropsical  symp- 
toms, and  lastly  the  ursemic  and  inflammatory  incidents. 

The  disease  usually  pursues  an  interrupted  course.  It  is 
subject  to  exacerbations  from  time  to  time,  with  intervals  of 
quiescence.  The  exacerbations  are  generally  occasioned  by  ex- 
posure to  cold,  or  some  imprudence  in  diet  or  regimen :  some- 
times no  cause  can  be  assigned  for  their  occurrence.  They  are 
marked  by  pyrexia;  and  resemble,  often  closely,  an  attack  of 
acute  Bright's  disease.  The  intervals  of  quiescence  may  be  longer 
or  shorter,  some  weeks  or  months, V)r  a  few  years;  the  remission 
of  the  symptoms  is  commonly  only  partial — ^the  main  features 
of  the  disease  persisting,  though  in  diminished  prominence. 
Sometimes,  however,  the  remission  is  almost  complete,  and 
there  remains  little  except  the  albuminous  state  of  the  urine  to 
attest  the  existence  of  renal  mischief.  If  ay,  even  this  may,  in 
very  exceptional  cases,  be  absent,  and  the  nature  of  the  case  be 
first  revealed  at  the  autopsy. 

After  each  exacerbation,  it  is  commonly  pretty  evident  that 
the  disease  has  taken  a  step  in  advance,  and  assumed  a  fuller 
development;  and  that,  probably,  an  additional  portion  of  the 
kidney,  hitherto  spared  or  only  slightly  affected,  has  been  dis- 
abled. 

But  whether  it  thus  proceed  fer  saltum  or  more  continuously, 
the  kidneys  are  at  length  so  deeply  injured,  and  their  depurative 
ftinctions  so  &r  abrogated,  that  life  falls  a  forfeit 

The  immediate  cause  of  dissolution  is  various.  Sometimes 
the  sufferer  passes  peaceably  away  exhausted  by  anaemia,  bur- 
densome anasarca,  and  defective  digestion  of  food.  More  fre- 
quently the  final  scene  is  tumultuous.  Two  of  the  cases  to  be 
hereafiier  related  terminated,  amid  a  pyrexial  exacerbation,  with 
formation  of  clots  in  the  heart  About  one-third  of  the  subjects 
of  chronic  Bright's  disease  perish  by  ursemic  poisoning,  either 
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in  the  fonn  of  coma  and  convulsions  or  irrepressible  vomiting 
and  diarrhoea.  A  considerable  number  die  from  the  dangerous 
situation,  or  intensity,  of  the  dropsical  effusion — as  when  the 
lungs  or  glottis  are  invaded ;  or  death  comes  from  hydrothoraz, 
or  from  gangrenous  erysipelas  set  up  in  the  tense  hydropic  in- 
teguments of  the  thighs,  legs,  or  genitals.  About  one-fifth  die 
by  secondary  pneumonia,  pericarditis,  or  double  pleurisy.  The 
remainder  are  cut  off*  by  less  closely  connected  complications 
— apoplexy,  cirrhosis,  phthisis,  intestinal  ulcerations,  &c. 

From  the  difficulty  of  assigning  the  exact  date  of  invasion, 
the  duration  of  the  disease  can  only  be  approximately  ascertained. 
Enough  is,  however,  known,  to  show  that  it  varies  within  veijr 
wide  limits.  The  usual  period  is  from  two  to  three  years ;  but 
cases  may  end  in  six  months,  or  be  protracted  for  four  and  five 
years.  Exceptional  instances  have  be^xi  recorded,  in  which  pa- 
tients have  survived  10  years  (Johnson  and  Eussmaul),  and  even 
15  (Bright)  and  23  years  (Oppolzer). 

The  following  abstracts  of  cases  will  serve  to  exhibit  the 
broad  features  of  the  disease,  in  its  more  familiar  aspects ;  and 
prepare  the  way  to  a  more  detailed  consideration  of  the  symp- 
toms and  complications  : 

Case  I. — Chronic  Brighfs  disease,  latent  two  years ,  without  dropsy — 
fatty  casts  and  cells  in  the  urine.    Death  by  urcemic  convulsions. 

Mr.  v.,  a  solicitor,  of  temperate  habits,  »t.  50.  Two  and  a  half 
years  ago,  Mr.  V.  suffered  from  sciatica,  for  which  he  was  under 
medical  treatment.  At  that  time  a  little  albumen  was  discovered 
in  the  urine,  but  slight  importance  was  attached  thereto.  Mr  Y. 
speedily  recovered  from  his  sciatica,  and  continued  in  good  health, 
attending  to  his  business,  until  four  months  ago,  when  he  became 
subject  to  shortness  of  breath  and  catarrhal  symptoms.  These 
were  not  severe  enough  to  prevent  the  patient  from  pursuing  his 
occupation,  until  the  beginning  of  April,  1864,  when  I  was  requested 
to  see  the  case  with  Mr.  Mellor.  The  symptoms  complained  of 
were,  shortness  of  breath  on  exertion,  and  failure  of  strength;  there 
was  not  a  particle  of  oedema  (nor  had  there  ever  been  any),  nor 
ascites.  The  liver  and  spleen  were  not  enlarged;  there  were  no 
cardiac  murmurs ;  but  there  existed  slight  pra)cordial  bnldJDg,  and 
the  heart's  apex  beat  in  the  vertical  line  of  the  nipple.  The  short- 
ness of  breath  evidently  depended  on  pulmonaiy  oedema.  The 
countenance  was  pale  and  sallow,  and  the  body  spare,  but -not  con- 
spicuously emaciated.  The  urine  was  copious  (three  pints),  of  low 
densitv  (1012),  and  highly  albuminous  (i) ;  it  deposited  a  not  incoo- 
siderable  flour-like  sediment,  composed  of  casts  and  renal  epitheliA) 
many  of  which  showed  abundant  signs  of  fatty  changes  (see  Fig.  41)« 
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The  casta  were  mostly  medinm-flized :  some  were  grRnnliu'  and 
opaqae,  as  at  (a) ;  others,  id  about  equal  numbers,  were  nearly  hyv 
line,  with  only  very  &int  markings,  as  at  (&).  Withered  epitbmia 
studded  some  of  tibe  casts,  or  lay  scattered  free  about  the  field. 
Botryoidal  &t-masse8  lay  imbedded  in  some  of  tbe  casts;  other 

Fig.  41. 


casts  were  dotted  over  irregularly  with  oily  particles.  Some  of  the 
renal  cells  were  similarly  dotted  id  their  interiors,  while  others  were 
entirely  changed  into  round  agglomerations  of  fat  molecules  (grana- 
lar  corpasclee)  (c,  £).    A  few  sparse  blood-diaks  were  scattered  abont. 

The  previoTis  history  was  singularly  barren  of  etiological  indica- 
tions. The  patient's  mode  of  life  bad  been  strictly  temperate ;  and 
there  was  no  evidence  of  repeated  exposure  to  cold,  nor  of  gont. 
Father  and  mother  died  at  the  age  of  forty-five — the  latter  of  con- 
Bnmption.  He  himself  had  enjoyed  remarkably  good  health,  until 
the  iDTOSiOQ  of  hie  present  complaint. 

The  treatment  adopted  was :  dry  cupping  the  cheat,  warm  bath 
every  second  day,  fiannel  clothing,  cod-liver  oil,  and  iron.  The  dry 
cupping  removed  tbe  dyepntna  at  once,  and  some  general  amend- 
ment took  place  in  the  course  of  the  ensuing  month. 

This  gentleman  continued  under  observation  until  his  death,  which 
took  place  in  three  months.  He  improved  for  a  while,  and  was  able 
to  go  to  Southport  for  a  fortnight,  where  he  derived  considerable 
benefit.  He  considered  himself  so  well  on  his  return,  that  he  be- 
Bered  a  week  or  two  would  complete  his  recovery.  He  resumed  hie 
onul  ocenpation,  and,  for  a  week  or  two,  went  daily  to  bis  office. 
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But  this  truce  was  wholly  deceptive;  the  condition  of  the  mine 
never  improved.  It  hecame  progressively  scantier  in  quantity- 
first,  it  fell  to  40  ounces,  and  then  to  30  ounces,  while  the  specific 
gravity  continued  to  range  from  1009  to  1011;  and  the  deposit  of 
casts  became  more  and  more  opaque-granular,  and  less  and  leas 
fatty.  Emaciation  also  progressed,  and  the  shortness  of  breath  re- 
turned, and  could  no  longer  oe  kept  under  by  dry  cupping.  A  per- 
sistent feverishness  began  to  prevail :  the  nights  were  restless ;  bat 
during  the  day  the  patient  was  dull,  almost  drowsy,  and  indifferent. 
Not  a  trace  of  oedema  appeared  throughout  the  complaint.  The 
hypertrophy  of  the  heart  oecame  progressively  more  conspicuous. 

In  the  last  fortnight  of  life,  the  urine  became  very  scanty  (still  of 
low  density),  and  was  totally  suppressed  for  twenty-four  hours 
before  death ;  vomiting  recurred  frequently,  with  utter  loathing  of 
food,  and  especially  of  animal  flesh.  The  sight  failed,  and  two  days 
before  death  he  became  completely  blind  for  more  than  half  an  hoar. 
The  restlessness  increased,  accompanied  with  wandering  delirium^ 
the  tongue  became  dry,  the  indifference  merged  into  drowsiness, 
and,  after  a  fit  of  convulsions,  he  died. 

The  general  course  and  symptoms  clearly  indicated  a  granular 
contracting  kidney ;  but  the  friends  would  not  permit  a  post-mortem 
examination. 

Case  II. — Chronic  Brxght*B  disease  from  intemperate  habits — sudden 
anasarca  after  a  wetting.  Death  from  pericarditis.  Chranvlar  con- 
tracted kidneys.  ^ 

W.  M.,  a  carter,  aet.  40,  of  intemperate  habits,  was  admitted  into 
theEoyal  Infirmary,  March  1,  1858,  with  general  anasarca  and  asci- 
tes. He  had  followed  his  employment,  and  considered  himself  in 
good  health,  until  three  months  back,  when  he  got  a  severe  wetting, 
and  allowed  his  clothes  to  dry  on  him.  Soon  after  followed  lumbar 
pains  and  general  swelling  of  the  body. '  On  admission,  there  was 
oedema  of  the  face,  trunk,  and  extremities,  and  considerable  as- 
cites. The  skin  was  dry ;  the  urine,  of  low  specific  gravity,  con- 
tained tube-casts,  but  no  blood.  After  he  had  been  in  the  house  a 
fortnight,  the  urine  became  scanty,  and  intense  pericarditis  set  in, 
which  proved  fatal  on  the  fifth  day.  He  died  comatose  with  sup- 
pression of  urine.  At  the  autopsy  the  kidneys  were  found  granular 
and  greatly  atrophied;  scarcely  any  cortical  substance  remained. 
Abundance  of  fibrinous  exudation  existed  in  the  pericardium;  left 
ventricle  immensely  hypertrophied — ^the  walls  fully  one  inch  thick; 
the  valves  were  healthy. 

The  state  of  the  organs  aft^r  death,  indicated  that  the  disease  had 
been  really  in  existence  for  a  much  longer  period  thui  the  few 
months  during  which  symptoms  had  been  noted  by  the  patient. 

Case  III. — Chronic  Brighfs  disease  from  repeated  preqnaneUs    recur- 
rent  urcemic  convulsions.     Ghranular  contracted  Aidit€ys. 

Mrs.  X.,  8Bt.  39,  became  pregnant  of  her  sixth  child  in  the  autumn 
of  1862.    About  the  third  month,  unusual  frequency  of  mioturition 
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at  night  was  observed,  and  soon  after  slight  OBdema  of  the  &ce  and 
loM.  The  urine  was  found  to  contain  albumen.  The  foetus  was  ex- 
pelled without  accident  at  the  fiith  month,  and  a  few  days  after  all 
the  oedema  disappeared ;  but  the  urine  still  continued  albuminous.  I 
first  saw  her  about  two  months  after  the  miscarriage.  There  was 
no  oedema  of  any  part.  The  urine  was  of  low  density,  and  moder- 
ately albuminous.  The  deposit  contained  a  few  transparent  tube- 
caata,  some  of  which  showed  slight  evidences  of  fatty  change; 
others  were  opaque,  and  studded  with  withered  epithelia  (see  Fig. 
42). 

Fig.  42. 


TnuMpartnt  and  opaqae  oasts  from  the  urine  of  Mn.  X . 

The  patient  continued  under  observation  for  above  a  year,  and 
died,  at  length,  comatose,  after  repeated  attacks  of  convulsions. 
Bach  catamenial  period  was  marked  by  groat  nervous  excitement ; 
and  on  several  occasions  convulsions  took  place  at  these  periods,  ac- 
companied with  temporary  amaurosis.  Severe  headache  was  a  very 
constant  symptom,  especially  on  the  days  preceding  the  catamenial 
periods.  After  death  the  kidneys  were  found  granular  and  atro> 
phied,  and  the  left  ventricle  much  enlarged. 

Cask  IV. — CTiranic  Brigkfs  disease  from  intemperance  and  exposure  to 
cold — general  dropsy,  complicated  with  old  chronic  peritonitis.  Death 
from  syncope.  Smiooth  white  kidney,  beginning  to  contract.  Myriads 
of  minute  uric  acid  cdlctdi  in  the  infundibula. 

J.  B.,  »t.  48,  a  French  polisher,  from  Oldham,  was  admitted  into 
the  Boyal  Infirmary,  April  4th,  1864. 
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There  was  great  ascites,  tense  csdema  of  the  bwer  extmnitiei, 
Trith  an  eiysipelatous  state  of  the  integaments  of  the  upper  and  is- 
ner  parts  of  the  thigh  and  sorotnm ;  cndema  also  of  armB  and  bick 
of  hands.  The  heart  was  displaced  upwards,  and  mnoh  enlarged; 
there  were  no  cardiac  mnrmors.  There  was  great  eniaGiation,«>agb, 
poralent  expectoration,  and  orthopncea. 

The  nrine  was  scanty,  darb-colored  fh)m  blood,  highly  albaminont; 
it  let  fall  an  abundant  chocolate-colored  deposit,  composed  of  "  blood- 
oasts,"  "granolar  casts,"  and  "epithelial  casts,"  with  abandanceof 
free  renal  epithelium  and  free  blood-disks.  Mixed  with  theee  wan 
a  large  number  of  irregularly-tailed  and  spindle-shaped  cells,  evi- 
dently from  the  pelvis  of  the  Kidney  (see  Fig.  43). 

Fie.  u. 


Blood-ouU,  gnnnlu  «mI<,  Uood-dlikj,  MIsd  Mid  imrolar  <wlli  Cram  th*  pdrii  ti  ** 
kidnoT — frani  tha  arin*  of  J.  R. 

The  patient  stated  that  he  had  been  ailing  twenty  weeks:  '^* 
eymptoms  had  come  on  gradually.  The  swelling  had  firat  appeared 
in  the  belly,  and  the  enlargement  of  the  abdomen  was  still  out  of 
proportion  to  the  general  dropsy.  His  habit  had  been  for  yean  lO' 
temperate,  and  he  was  often  exposed  to  chills,  in  suddenly  pasaog 
from  his  warm  workshop  to  the  cold  open  air.  He  had,  ooweTBTi 
been  a  healthy  man,  and  had  never  lost  a  day's  work  nntil  his  J^ 
sent  illness. 

He  went  on,  with  little  change  in  the  general  symptoms  and  ttiinCi 
for  twenty-five  days,  when  he  became  nverish  and  delirioaa,  app*^ 
ently  from  cold,  taken  by  imprndently  exposing  himself  aftarawano 
bath.  He  suddenly  fell  back  dead  on  April  27tb,  as  tha  nuM  «•* 
shifting  him  for  the  porpose  of  making  his  bed. 
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Autopsy,  24  hours  after  death.  There  was  a  good  deal  of  anasarca 
of  the  lower  limhs,  fore-arms,  and  hands.  An  enormous  quantity  of 
serum  escaped  from  the  peritoneal  cavity.  Th  e  peritoneal  memhrane, 
in  its  entire  extent,  was  thickened,  or  rather  it  was  invested  with  a 
layer  of  thin  adherent  fragile  false  membrane  of  a  pearly  translu- 
cency,  like  the  hyaline  membrane  of  an  hydatid  sac.  The  intestines 
were  sunk  on  the  spine;  there  was  no  recent  peritonitis.  The  liver 
was  covered  over  with  a  rough  layer  of  hyaline  false  membrane, 
which  evidently  embraced  it  tightly,  and  had  caused  it  to  shrink  much 
below  its  natural  bulk.  On  section  it  did  not  display  a  cirrhotic 
structure.  The  spleen  was  rather  large ;  its  capsule  thick  and  opaque. 
The  kidneys  weighed  together  eleven  ounces.  They  were  firm,  and 
their  capsule  smooth,  but  opaque  and  thickened.  The  capsule  peeled 
off  with  only  moderate  ease,  and  tore  the  subjacent  tissue  a  little. 
The  surface  of  the  gland  was  yellowish-white  picked  with  dead 
white,  like  ivory.  On  section,  the  same  appearance  was  seen  to 
prevail  throughout  the  cortical  part.  The  cortex  was,  if  anything, 
below  its  normal  proportion.  The  pyramids  were  of  a  famt  red 
color,  not  unnatural-looking.  The  infundibula  were  somewhat  di- 
lated, and  contained  (in  boUi  kidneys)  myriads  of  very  minute  yel- 
low, uric  acid  calculi.  These  varied  in  size  from  a  pin's  head  to  an 
almost  microscopic  object ;  they  were  lumpy  and  irregular  in  shape. 
The  papillse  were  flattened,  some  of  them  almost  obliterated.  The 
kidneys  were  evidently  of  the  "  smooth  white"  species,  beginning 
to  pass  into  a  state  of  contraction.  The  heart  weighed  12}  ounces; 
the  left  ventricle  was  enormously  hypertrophied ;  its  walls  seven- 
eighths  of  an  inch  thick.  The  right  ventricle  was  also  hypertro- 
phied,  and  the  tricuspid  orifice  somewhat  patulous.  All  the  valves 
were  perfectly  healthy.  The  lungs  were  strongly  compressed,  and 
partially  airless  and  leathery  from  pleuritic  effusion. 
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Urme. — The  urine  is  albuminous  to  most  varied  degrees.  It 
may  become  absolutely  solid  on  boiling,  or  it  may  contain  only 
the  minutest  traces  of  albumen,  even  in  confirmed  and  fatally- 
tending  cases. 

Absolute  freedom  from  albumen,  even  for  short  intervals,  is  very 
rare :  I  am  convinced,  that  a  considerable  number  of  the  cases  so 
reported,  are  examples  of  imperfect  testing.  When  the  quantity  of 
albumen  is  extrem^y  small,  nice  management  is  required  to  detect 
it.  Heat  is  insufficient;  nitric  acid  should  be  allowed  to  trickle  slowly 
to  the  bottom  of  the  test-tube,  and  some  minutes  allowed  to  elapse  in 
order  to  develop  the  hazy  zone  above  the  level  of  the  acid.  But  it 
must  be  admitted  that  chronic  degenerations  of  the  kidneys,  not  dis- 
tingaisfaable  from  some  forms  of  Bright's  disease,  do  exist  under 
certain  circumstances,  without  albuminuria.  The  following  example 
of  scarlatinal  dropsy,  running  a  chronic  course  and  toding  &taUy, 
without  albuminuria,  occurred  in  my  practice : 
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J.  K.,  »t.  8,  was  admitted  into  the  Royal  Infirmary,  April,  1864, 
afflicted  with  general  anasarca.  She  had  had  scarlet  lever  four 
months  before,  and  daring  convalescence  therefrom  (in  the  third 
week),  was  suddenly  seized  with  general  swelling  of  the  bodyj 
which  has  continued  since.  When  admitted,  she  presented  a  perftet 
type  of  scarlatinal  dropsy — ^universal  and  great  anasarca,  difficultly 
pitting  on  pressure,  puffy  pasty  face,  excessive  pallor  of  the  Burfaoe, 
shortness  of  breath.  On  examining  the  urine  not  a  particle  of  albu- 
men could  be  detected,  nor  any  casts  or  other  renal  derivatives;  it 
was  scanty  and  high-colored.  The  skin  was  very  dry,  and  a  constant 
degree  of  fevorishness  existed. 

She  remained  under  observation  until  her  death,  four  weeks  after 
admission.  The  o&dema  remained  stationary;  the  urine  was  repeat- 
edly examined,  but  never  found  to  contain  albumen.  The  fever- 
ishness  became  more  intense,  the  tongue  became  dry,  and  the  breath 
very  short;  toward  the  close  there  was  diarrhoea,  which  helped  to 
carry  her  off. 

Autopsy,  24  hours  after  death.  Several  deep  and  old  tuberculous 
ulcers  were  found  in  the  small  intestines.  A  few  nodules  of  tubercle, 
a8  big  as  peas,  were  grouped  under  the  peritoneum,  around  the  bases 
of  these  ulcers.  The  mesenteric  glands  were  enlarged  and  tuber- 
culous. There  was  no  general  tuberculosis  of  the  peritoneum.  The 
lungs  contained  a  few  old  tubercles  (of  no  great  size)  at  the  apices. 
The  tuberculous  masses  were  throughout  old  and  inactive. 

Both  pleurce  contained  a  large  quantity  of  fluid,  and  the  lungs  were 
much  compressed  thereby. 

The  liver  was  excessively  bloodless.    The  heart  was  natural. 

The  kidneys  were  good  examples  of  the  ^^  smooth,  white"  Bright's 
kidney.  They  were  slightly  enlarged,  and  weighed  together  seven 
ounces.  The  organs  were  limp,  their  surface  pale  and  smooth;  the 
capsule  peeled  off  readily.  The  most  curious  thing  about  them  was 
the  existence  of  certain  sharply-outlined  flat  depressions,  which  dif- 
fered from  the  remainder  of  the  superficies.  The  surface  generally 
was  of  a  characteristic  fawn-color,  picked  with  dead-white;  but  at 
these  depressed  spots  the  color  was  slate-gray,  and  contrasted 
markedly,  by  its  blank,  gray  aspect,  with  the  spotted  appearance  of 
the  remainder.  It  was  evident  that  atrophic  changes  were  begin- 
ning to  take  place  at  these  spots.  On  section,  the  kidneys  presented 
the  usual  appearance  of  the  "  smooth,  white"  kidney. 

There  was  no  information  as  to  the  state  of  the  urine  when  the 
anasarca  broke  out;  but  for  a  month  preceding  death  it  was  free 
from  albumen,  though  the  general  symptoms,  and  the  state  of  the 
kidneys  after  death,  bore  evidence  of  the  existence  of  Bright's  dis- 
ease.^ 

The  amount  of  albumen  lost  in  twenty-four  hours  varies  com- 
monly from  45  to  300  grains;  Dr.  Parkes  observed  in  one 
instance  as  much  as  545  grains.     The  quantity  is  larger  during 

1  Hamilton,  out  of  sixty  cases  of  scarlatinal  dropsy  observed  by  him  in  Edin- 
burgh, encountered  two  in  which  there  was  no  albuminuria. 
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digestion  than  during  fasting;  it  may  be  twice  as  great.  It 
rises  and  falls  irregularly  in  the  course  of  the  disease— some- 
times diminishing  to  a  trace,  and  anon  increasing  to  an  intense 
impregnation. 

The  urine  is  generally  pale,  and  not  quite  clear.  It  deposits, 
on  standing,  an  amorphous  whitish  sediment  of  renal  epithelium 
and  tube-casts.  It  sometimes  contains  blood — even  in  quantity 
— though  generally  only  in  microscopic  proportion.  When 
there  is  intercurrent  pyrexia,  or  the  case  is  complicated  with 
phthisis  or  regurgigant  heart  disease,  the  urine  may  be  high- 
colored,  and  turbid  from  lithates. 

The  quantity  of  urine  voided  per  day  varies  according  to  the 
type  of  the  disease,  and  the  presence  or  absence  of  pyrexia, 
sweating,  vomiting;  or  diarrhoea.  The  urine  is  throughout  scanty 
with  the  large  white  kidney;  I  have  known  it  not  to  exceed  85 
ounces  on  any  one  day  for  a  period  of  four  months,  and  to  be 
tinder  20  ounces  for  three  successive  weeks,  and  under  12  ounces 
for  several  consecutive  days.  It  may  even  sink  to  one  or  two 
ounces.  With  the  granular  contracting  kidney,  the  urine  is 
abundant  (three  or  four  pints  a  day)  in  the  middle  periods  of  the 
disease;  but  it  gradually  grows  scantier  toward  the  termination; 
in  exceptional  instances,  the  diuresis  is  profuse,  and  the  urine 
may  occasionally  amount  to  five  and  even  nine  pints  a  day.^ 
These  larger  quantities  have  been  generally  observed  after  an 
attack  of  ursemic  convulsions,  or  coincidently  with  sudden  sub- 
sidence of  dropsy. 

The  specific  gravity  is  low  when  the  urine  is  copious  (1006 
to  1016);  but  when  it  is  scanty,  the  sp.  gr.  may  rise  to  1030  or 
even  1040. 

The  reaction  of  the  u^ine  is  nearly  always  acid;  and,  not  un- 
firequently,  it  deposits  uric  acid  and  oxalate  of  lime.  Occasion- 
ally I  have  noted  it  alkaline  from  fixed  alkali,  and  twice 
ammoniacal  on  emission. 

The  Towi  derivatives  (epithelium  and  tube-casts)  are  markedly 
scantier  in  the  chronic  than  in  the  acute  forms  of  Bright's  dis- 
ease; and  it  is  not  uncommon  for  them  to  be  altogethen:  absent 
for  limited  periods.  They  are,  however,  sometimes  discoverable 
when  the  urine  has  ceased  (temporarily)  to  be  albuminous.    The 

1  Chrifltbon,  pp.  174  and  186.    Pfeufer,  in  Henle  and  Pfeufer'a  Zeitsch.,  Bd. 
I,  p.  68. 
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appearances  of  the  discharged  epithelia  and  casts  present  con- 
siderable diversities,  which  supply  an  important  insight  into  the 
structural  changes  going  on  within  the  kidney.  The  epithelial 
cells  may  be  simply  withered ;  more  rarely  they  are  totally  dis- 
integrated into  an  amorphous  granular  dibris;  in  other  cases 
they  contain  specks  of  oil,  or  they  may  even  be  wholly  con- 
verted into  an  agglomeration  of  oily  particles,  so  as  to  appear 
identical  with  the  so-called  "  granular  corpuscle,*'  or  **  inflam- 
mation globule.'*  The  casts  are  sometimes  similarly  speckled 
with  fat,  and  free  oily  dots  are  scattered  over  the  field.  Such  a 
conjunction  indicates  a  fatal  disorganization  of  the  organs — 
either  large  fat  kidneys,  or  contracted  granular  ones.  But  the 
casts  most  comrtwnly  seen  in  chronic  Bright's  disease  are  "small" 
and  "  large"  hyaline  forms,  and  "  granular"  opaque  ones.  Any 
of  these  may  have  a  few  wasted  epithelial  cells  strewed  over 
them.  Perfect  "  epithelial "  casts  are  rare  in  chronic  cases,  and 
blood  casts  are  still  more  rare,  unless  there  be  concomitant  tri- 
cuspid regurgitation. 

When  intercurrent  exacerbations  of  the  renal  process,  with 
pyrexia,  arise,  there  will  be  found  (whatever  may  have  been  the 
previous  character  of  the  casts)  medium-sized  and  large  solid- 
looking,  pale-straw,  albuminous  casts,  resembling  molten  glass 
(see  Fig.  45). 

Casts  of  these  diverse  appearances  may  be  discharged  by  the 
same  individual,  even  during  the  same  day.  Conclusions  as  to 
the  probable  state  of  the  kidney  can  only  be  drawn  from  the 
prevailing  character  of  the  deposit,  and  not  from  one  or  two  in- 
dividual casts  or  cells.  This  diversity  in  the  character  of  the 
casts  arises  from  the  difterent  condition  of  the  several  parts  of 
the  gland.  In  some  portions  the  tubuli  Inay  be  denuded  of  their 
epithelium,  and  the  exudation  thrown  into  them  is  discharged 
in  the  form  of  large  hyaline  casts ;  if  the  denuded  portions  have 
undergone  subsequent  contraction  the  casts  will  be  small  and 
hyaline.  Other  tubes,  clothed  or  partially  clothed  with  epithe- 
lium, shed  some  of  their  cells  with  the  contained  exudation,  and 
cause  the  appearance  in  the  urine  of  casts  more  or  less  studded 
with  epithelial  remnants.  The  longer  the  exudation  is  retuned 
within  the  tubuli,  the  darker  and  more  granular  vnll  it  appear^ 
when  discharged  as  casts;  and  vice  versdy  casts  speedily  dis- 
charged are  commonly  hyaline.    Sometimes  casts  are  darkened 
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by  the  coloring  matter  of  the  blood ;  and  the  opaque  granular 
ones  are  (sometimes  at  least)  composed  of  crushed  epithelial 
dibris  moulded  into  the  forms  of  the  tubuli.     (See  Diagnosis.) 

The  normal  solids  of  the  urine  are  all  diminished  in  chronic 
Bright* s  disease.  The  urea  is,  as  a  rule,  markedly  reduced — ^the 
daily  quantity  averaging  only  about  100  grains;  Prerichs  has 
observed  it  as  low  as  15  grains.*  There  is  no  correspondence, 
direct  or  inverse,  between  the  excretion  of  urea  and  the  dis- 
charge of  albumen.  With  intercurrent  pyrexia  the  excretion  of 
area  arises. 

The  changes  in  the  blood  are  the  complement  of  those  in  the 
urine.  The  blood  becomes  more  watery  and  poorer  in  albumen 
and  red  corpuscles.  On  the  other  hand  urea,  uric  acid,  the  ex- 
tractive matters  and  the  pale  corpuscles  accumulate  in  it.  This 
alteration  in  the  composition  of  the  blood  is  deeply  concerned  in 
the  production  of  the  more  prominent  features  of  the  disease — 
the  anaemic,  dropsical  effusions,  ursemic  phenomena,  and  secon- 
dary inflammations. 

Dropsy  is  much  oftener  absent  in  the  chronic  than  in  the 
acute  form.  It  is  much  more  constant  with  the  smooth  large, 
than  with  the  granular  contracted  kidney.  Of  the  latter  class 
probably  one-third  or  one-fourth  of  the  cases  run  their  entire 
course  without  dropsy.  The  effusion  begins  quite  'as  often  in 
the  feet  and  legs  as  in  the  face ;  it  is  commonly  slight  and  par- 
tial, but  sometimes  excessive  and  general.  When  the  heart  or 
liver  is  diseased,  ascites  and  oedema  of  the  legs  become  dispro- 
portionately prominent.  The  effusion  is  apt  to  change  its  seat 
capriciously ;  and  it  comes  and  goes  from  time  to  time.  Some- 
times it  disappears  totally  for  months,  and  tfien  returns  again. 
More  frequently,  after  a  subsidence  of  the  general  dropsy,  oedema 
lingers  obstinately  in  one  or  two  places — over  the  flat  of  the  ti- 
bi»,  about  the  ankles,  beneath  the  eyelids,  under  the  conjuncti- 
val membrane,  or  about  the  genitals.  The  presence  or  absence 
of  dropsy,  generally,  but  by  no  means  always,  corresponds  with 
the  abundance  or  scantiness  of  the  urine ;  but  it  has  no  relation 
to  the  amount  of  albumen. 

1  Exceptions  occur  to  this  rule.  Mosler  mentions  a  case  of  Bright's  disease  in 
which  6^  ^ains  of  area  were  voided  in  one  day  ^Archiv  d.  Vereins,  Bd.  zi, 
p.  618).  Schottin  found  creatine  and  creatinine  increased  in  the  urine  in 
Bricht's  disease,  and  the  increase  was  observed  to  keep  pace  with  the  intensity 
of  the  urssmic  symptoms  (Archiv  der  Heilk.,  ISGO,  p.  417). 
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The  skin  is  usually  obstinately  dry ;  perspiration  is  quite  ex- 
ceptional; and  when  it  occurs,  is  commonly  due  to  diaphoretic 
measures  of  treatment.  Profuse  sweating  does,  however,  some- 
times take  place  spontaneously,  and  may  even  continue  for 
weeks.  In  one  such  case  under  my  care  an  abundant  crop  of 
pemphigus  vesicles  broke  out  on  the  surfiu^e.  The  integuments 
in  some  cases  are  excessively  pale  and  glossy,  bat  more  jCK>m- 
monly  they  are  sallow  and  rough.  There  is  little  or  no  tender- 
ness in  the  renal  region  in  the  chronic  cases,  and  the  frequenqr 
of  micturition  is  mostly  observed  at  night. 

Some  degree  of  bronchiUs  is  almost  an  invariable  coincident  of 
Bright's  disease  both  in  the  acute  and  chronic  form. 

Complications  and  connection  tmih  other  diseases. — The  digestive 
organs  are  nearly  always  disturbed:  at  first  there  is  loss  of  iq>pe- 
tite  and  nausea;  in  the  later  periods  frequent  or  even  uncontrol- 
lable vomiting  is  not  uncommon.  The  bowels  are  alternately 
bound  and  loose.  Severe  fitful  diarrhcea,  which  leaves  tbe 
dropsy  undiminished,  is  not  uncommon,  especially  toward  the 
close  of  the  complaint.  Not  unfrequently  anatomical  lesions 
are  found  in  the  intestines  which  explain  these  disturbances;  in 
other  cases  they  are  manifestly  ureemic.  Treitz  states  that  urea 
is  discharged  into  the  intestines  from  the  blood,  and  converted 
into  carboifiite  of  ammonia,  which  acts  as  an  irritant  on  the  in- 
testinal mucous  membrane.  The  more  palpable  changes  found 
in  the  intestines  are, — follicular  catarrh,  dysenteric  ulcers— 
sometimes  with  sloughing  of  the  mucous  membrane.  In  220 
cases  of  Bright's  disease  collected  by  Treitz,  the  following  con- 
ditions of  the  intestines  were  found  after  death  :^ 

Hydrorrhoea  (intestines  filled  with  yellow-greenish  fluid),    .  SO  times. 

Blennorrhoea  and  catarrh, 60  ** 

Croupous  and  ulcerous  dysentery, 19  " 

Sloughing, 12  «* 

Sanguineous  contents  without  discoverable  source  of  hemor- 1  ^  m 

rhage, J 

Normal  fsBces, 6  " 

Contents  of  intestines  undetermined, 11  '* 

Secondary  inflammations  of  the  lungs,  endocardium,  pericar- 
dium, pleura,  peritoneum  or  integuments,  may  break  out  at  any 

*  Prag.  Vierte^ahrschr.,  1869. 
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period  in  the  course  of  chronic  Bright's  disease.  The  tendency 
to  these  constitutes  one  of  the  principal  dangers  of  the  com- 
plaint. Cardiac  hypertrophy,  valvular  disease,  and  pulmonary 
tubercle  are  frequent  complications. 

The  following  table  exhibits  the  proportionate  frequency  with 
which  the  various  organs,  other  than  the  kidneys,  are  found  af- 
fected in  Bright's  disease  generally.  It  contains  the  results  of 
406  autopsies,  contributed  as  follows:  Bright,  100;  Christison, 
14;  Gregory,  87;  Martin-Solon,  8;  Rayer,  48;  Becquerel,  45; 
Bright  and  Barlow,  10;  Malmsten,  9;  Frerichs,  21;  Rosen- 
stein,  114. 
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In  addition,  there  were :  1  case  complicated  with  cancer  of  the 
liver;  4  eases  with  cancer  of  the  pylorus;  2  typhoid  ulcers  of  intes- 
tines;  2  meningitis;  1  meningeal  tubercle;  11  tumor  cerebri;  3  ab- 
scess of  lunff ;  11  nutmeg  liver ;  3  lardaceous  liver ;  9  contraction  of 
spleen;  3  diphtheritis  of  intestines;  1  softening  of  brain;  6  chronic 
arachnitis;  1  suppurative  meningitis. 

Bright 8  disease  and  phthisis. — Phthisis  is  a  frequent  compli- 
cation of  Bright's  disease.  Eight  cases  have  fallen  under  my 
observation  in  the  last  two  years.  In  five  of  these  the  pulmo- 
nary disease  was  clearly  antecedent  in  point  of  origin  to  the 
renal ;  in  three  the  sequence  was  the  reverse.  The  coexistence 
of  two  fittally  tending  diseases  might  have  been  expected  to 
accelerate  the  inevitable  issue ;  yet  most  cases  of  this  class  run 
an  exceedingly  chronic  course,  and  continue  in  a  stagnant  con- 
dition for  months  together.  In  the  following  remarkable  in- 
stance, the  pulmonary  disease  (already  in  its  third  stage)  almost 
completely  retrograded,  and  was  supplanted  by  the  renal  af- 
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M.  C,  aDt.  20.  a  mechanic,  was  admitted  into  the  Royal  Infirmary 
Oct.  27,  1863.     He  was  a  well-grown  young  man,  with  white  pallid 
features,  dry  skin,  heavy  eyes,  and  moderate  oedema  of  the  lower 
extremities.     The  ahdomen  was  enlarged  from  ascites,  and  the  in- 
teguments of  the  flanks  and  hypogastrium  were  cedematous;  pulse 
112,  regular,  small;  respirations  21 ;  tongue  moist,  slightly  furred. 
The  state  of  the  chest  on  admission  was  as  follows :  Diminished  ex- 
pansion over  both  apices;  but  more  on  the  right  side  than  the  left; 
conspicuous  depression  of  the  right  infra-clavicular  region.    There 
was  almost  complete  loss  of  resonance  on  the  right  side  as  low  as 
the  second  interspace.     The  right  upper  scapular  regions  were  also 
dull  on  percussion.    Moist  crepitation  and  cavernous  rhonchi  were 
heard  beneath  the  clavicle  on  both  sides.    Whispering  pectoriloquy 
was  very  distinct  below  the  right  clavicle,  and  present,  though  less 
typically,  over  the  left  apex.     The  heart's  sounds  were  natural; 
there  was  no  appreciable  hypertrophy.     The  expectoration  was  co- 
pious, airless,  purulent. 

The  urine  was  scanty,  amber-colored,  specific  gravity  1030,  in- 
tensely albuminous,  becoming  almost  solid  on  boiling.  A  slight  de- 
posit of  withered  renal  epithelia  and  transparent  tube-casts  without 
any,  or  only  very  faint,  signs  of  fatty  changes,  lay  at  the  bottom  of 
the  ^lass. 

The  history  disclosed  perfect  health  until  ten  months  ago,  when 
the  patient  began  to  cough.  He  attributed  these  symptoms  to  cold 
taken  by  passing  out  into  the  cold  air  from  his  hot  work-room.  His 
family  is  tuberculous :  a  sister  came  subsequently  under  my  care 
with  phthisis.  He  had  night  perspirations  six  months  ago.  Three 
weeks  before  admission  the  ankles  began  to  swell;  but  the  skin  had 
been  dry  for  three  months. 

Cod-liver  oil  and  iron  were  prescribed ;  a  warm  bath  was  admin- 
istered every  other  evening.  The  patient  constantly  kept  his  bed, 
on  account  of  the  swelling  in  his  legs  increasing  when  he  sat  up. 

For  a  period  of  two  months  I  was  unable  to  attend  at  the  Infirm- 
a-ry  on  account  of  illness,  but  the  treatment  was  carried  on  during 
my  absence  without  alteration,  and  the  patient  kept  continuously  in 
bed.  When  I  revisited  the  wards  in  January,  1864, 1  found  the  renal 
symptoms  somewhat  advanced;  but  the  pulmonary  complaint  had 
decidedly  receded.  The  urine  was  very  scanty,  varying  fh>m  12  to 
18  and  26  ounces  a  day,  with  a  specific  gravity  ranging  m>m  1080  to 
1034 ;  it  often  deposited  amorphous  urates.  On  Jan.  29th  the  urinary 
deposit  corresponded  to  the  following  description :  It  was  scanty, 
and  composed  of  atrophied  renal  cells,  with  a  few  excessively  trans- 
parent small  hyaline  casts,  some  of  which  were  speckled  with  albu- 
minous granules  and  a  few  doubtful  oil  particles  (see  Fig.  44).  The 
patient  at  this  date  was  in  a  quiescent  state  and  tVee  from  fever. 

The  chest  complaint  was  now  altogether  in  the  background;  there 
was  scarcely  any  expectoration,  and  the  physical  si^ns  indicated  a 
marked  amelioration.  The  depression  under  the  ri^t  clavicle  was 
less  conspicuous,  and  the  movement  improved;  the  percussion  sounds 
were  still  unaltered,  and  the  rhonchi  still  cavernous,  but  not  abund- 
ant; pulse  varied  from  88  to  100;  respiration  from  20  to  22. 

During  February  the  urine  became  still  scantier  (12  to  20  ounces 
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a  day),  with  a  density  ranging  from  1033  to  1041.  It  became  almost 
solid  on  boiling.  The  anasarca  increased,  and  extended  into  the 
face  and  upper  limbs.  Occasional  vomiting  took  place,  and  the  ap- 
petite failed  entirely. 

Pig.  44. 


TnuifiMurent  hyalint  oasts,  from  tho  nrino  of  M.  C,  on  Jan.  29th  (qaiescent  period). 

In  the  last  week  of  Febraary,  the  patient  insisted  on  going  home. 
But  he  had  not  been  out  a  single  day  before  he  took  a  violent  cold, 
ushered  in  with  repeated  shiverings.  The  anasarca  increased  rap- 
idly; respiration  became  oppressed,  and  he  was  readmitted  three. 
days  later  (Feb.  26th)  in  the  following  state :  Great  general  dropsy, 
the  urine  almost  suppressed,  distressing  oppression  of  breathing. 
A  compound  jalap  powder  was  administered,  after  which  he  vomited 
and  had  three  loose  motions. 

On  the  following  day  the  patient  was  very  thirsty  and  feverish; 
tongue  furred,  red  at  edges;  pulse  128;  resp.  30;  cough  very  dis- 
tressing; a  scanty  expectoration  of  nummular  purulent  sputa.  He 
complamed  loudly  of  pains  in  the  abdomen,  chest,  and  back,  espe- 
cially when  he  turned  m  bed. 

A  hot-air  bath  was  administered,  with  the  effect  of  inducing  co- 
pious sweating,  and  reducing  the  OBdema  somewhat. 

Feb.  28th. — Urine,  last  24  hours,  only  8  ounces ;  it  was  intensely 
albuminous  and  deposited  urates.  The  renal  derivatives  presented 
totally  new  characters;  they  are  delineated  in  Fig.  45;  the  new  fea- 
ture was  the  appearance  of  massive  molten-looking  casts  of  large 
and  medium  size.  Some  of  them  were  slightly  granular  in  spots;  a 
few  were  also  sparsely  studded  with  epithelium ;  but  there  were  no 
proper  ''  epithelial  casts;"  there  was  neither  blood  nor  fat.    Some  of 
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the  large  casts  la^  side  by  side  like  thick  logs,  and  appeared  as  if 
split  in  a  longitadinal  direction  at  their  extremities  (Fig.  45). 

Fig.  45. 


Maasive  molten -looking  casta,  from  the  urine  of  M.  C,  on  Feb.  2S  (pyrejdal  period). 

On  the  28th  the  patient  grew  feebler  and  more  restless ;  obstmatA 
vomiting  set  in,  and  continued  nearly  till  death,  which  took  place  on 
the  morning  of  the  29th.  Only  two  ounces  of  urine  were  passed  in 
the  last  24  hours  of  life.  There  were  neither  convulsions  nor  coma; 
and  vision  continued  good  to  the  last. 

Autopsy,  30  hours  after  death.  The  right  lung  presented  an  exqui- 
site example  of  retrograde  phthisis.  Half  a  dozen  small  cavities 
were  counted  in  the  upper  lobe — ^ail  of  them  small,  varying  from  tiie 
size  of  a  pea  to  that  of  a  horse-bean— completely  linea  with  a  thick 
pvogenic  membrane.  Not  a  particle  of  tubercle  existed  arouDd 
these  cavities  nor  in  any  part  of  this  lobe.  The  pulmonary  tissue 
was  dark  and  leathery,  and  very  imperfectly  aerated.  The  right 
apex  was  condensed,  deeply  puckered,  and  traversed  in  Yarious  di- 
rections by  thick  white  lines  of  cicatricial  tissue.  In  the  lower  lobe 
of  the  same  lung,  a  vomica  as  large  as  a  filbert  was  found  with  an* 
fractuous  boundaries  composed  of  tuberculous  matter.  Bmall  masses 
of  obsolete  tubercle — some  cretaceous,  others  putty-like— were  seat* 
tered  sparsely  through  the  lower  lobe. 

The  left  lung  was  crepitant  throughout.  The  upper  lobe  coDtained 
three  cavities— one  as  big  as  a  walnut — ^lined  with  pyogenic  mem- 
brane, and  not  surrounded  by  tubercle.  Small  nodules  of  taberok 
were  scattered  through  the  upper  and  middle  lobes — some  oretaceous, 
some  putty-like,  others  unsoftened  and  crude.    The  inferior  lobe  ^ 
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the  left  Inng  was  highly  CBdematons.    No  fluid  existed  in  either 
pleura,  hut  old  adhesions  prevailed  sparingly  on  hoth  sides. 

The  ?ieart  was  of  the  usual  dimensions ;  the  walls  of  the  left  ven- 
tricle were  thicker  than  was  to  be  expected  in  a  case  of  phthisis. 
Both  sides  were  filled  with  firm  hulky  clots  of  yellowish  fibrine, 
which  closely  adhered  to  the  inequalities  of  the  chamber,  and  sent 
voluminous  prolongations  into  the  aorta  and  pulmonary  artery. 
The  formation  and  presence  of  these  clots  evidently  constituted  the 
immediate  cause  of  dissolution. 

The  liver  was  large  and  pale ;  the  hepatic  cells  well  formed,  and 
not  containing  more  than  the  usual  quantity  of  fat  molecules. 

The  spleen  was  larger  than  usual ;  its  texture  soft  and  natural. 

The  kidneys  weighed  together  23  ounces,  and  the  two  were  almost 
exactly  of  a  size.  They  furnished  a  typical  example  of  the  large, 
smooth,  mottled  kidney.  Their  surface  was  perfectly  smooth ;  tne 
capsule,  thin  and  transparent,  peeled  off  readily  without  tearing  the 
glandular  tissue.  The  prevailing  color  of  the  surface  was  rawn, 
marbled  here  and  there  with  red;  the  fawn  color  was  picked  with 
dead-white,  as  in  ivory.  The  organs  w^e  conspicuously  soft  and 
flabby.  The  red  parts  of  the  surface  showed  minute  spotty  and 
sinuous  injection  of  the  superficial  vessels. 

On  section,  the  cortex  was  found  greatly  hypertrophied ;  it  stood 
half  or  three-quarters  of  an  inch  thick  on  the  broad  ends  of  the  cones. 
It  had  a  full  fawn  color,  with  broken  streaks  of  red  running  through 
it  in  diverging  lines,  from  the  bases  of  the  pyramids.  The  pyramids 
were  unusually  pale,  though  from  the  exsanguine  stat^  of  the  cor- 
tex, they  offered  a  pretty  strong  contrast  of  color  with  the  latter. 
The  epithelial  lining  of  the  convoluted  tubes  was  extensively  disor- 
ganized; both  cell  and  nucleus  wore  reduced  to  a  granular,  fatty 
dAris.  Scarcely  a  single  cell  approaching  perfection  could  be  seen. 
The  Malpighian  corpuscles  were  not  altered  in  size,  but  they  were 
penetrated,  and  rendered  opaque,  by  a  granular  material.  The  epi- 
thelium of  the  straight  tubes  was  in  much  better  preservation ;  not 
only  the  nuclei  could  be  seen,  but  the  outlines  of  the  cells  them- 
■elves.  A  considerable  quantity  of  spindle-shaped  fibre-cells  were 
found,  also  medium-sized  massive-looking  casts — resembling  those 
found  in  the  urine  shortly  before  death. 

Two  things  appeared  singular  in  relation  to  these  kidneys,  namely, 
tbftt  the  urine  should  contain  so  few  renal  derivatives  when  the  kid- 
ney contained  such  an  immense  quantity  in  a  disorganized  state ; 
ftnd  secondly,  that  this  disorganized  material  shonld  contain  fat  in 
Bnch  quantity  without  there  naving  been  any,  or  scarcely  any,  in 
the  urinary  deposit.  Perhaps  that  the  degeneration  of  the  epithe- 
lium only  attained  this  maximum  degree  in  that  last  intercurrent 
febrile  attack  which  immediately  preceded  death;  and  that  the 
plugging  up  of  the  canals  of  the  pyramids  with  the  massive  casts, 
which  then  appeared  for  the  first  time  in  the  urine,  was  the  deter- 
mining condition  of  the  suppression  of  urine,  and  of  the  absence 
from  it  of  the  derivatives  of  the  convoluted  tubes. 

It  is  quite  uncertain  what  fundamental  connection  there  may 
be  between  phthisis  and  Bright's   disease/     Bright   himself 
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thought  there  was  a  degree  of  antagonism ;  and  he  pointed,  in 
support  of  his  opinion,  to  the  fact,  that  patients  with  degene- 
rated kidneys  do  not  often  become  phthisical ;  but  this  may  be 
owing  to  the  more  advanced  age  of  the  great  majority  of  suf- 
ferers from  chronic  Bright's  disease.  In  young  persons  the 
coincidence  of  the  two  diseases  is  certainly  not  nncommon. 
Yet  the  foregoing  instance  would  seem  to  show,  in  a  striking 
manner,  that  chronic  Bright's  disease  is,  at  least,  not  especially 
favorable  to  the  deposition  of  tubercle ;  and  it  might  be  ques- 
tioned even,  whether  the  retrocession  of  the  tubercle  wopld 
have  become  so  complete  had  the  kidneys  remained  healthy. 
On  the  other  hand,  it  might  be  argued  that  the  retrocession  of 
the  tubercle  was  not  owing  to  the  antagonistic  influence  of  the 
renal  disease,  but  was  due  to  the  long  maintenance  of  the  body 
at  rest  and  in  an  equable  temperature  by  the  prolonged  lying 
abed. 

JBrighCs  disease  and  heart  disease. — The  connection  of  cardiac 
disease  with  renal  disorder  is  at  least  threefold. 

In  the  Jirsi  class  of  cases,  simple  hypertrophy  of  the  heart,  and 
especially  rf  the  left  ventricle,  is  found  without  valvular  incom- 
petency and  without  degeneration  of  the  muscular  fibres.  In 
this  class,  which  is  a  numerous  one,  as  the  table  at  p.  341  shows, 
the  cardiac  aliection  is  secondary  to  the  renal.  Bright,  who 
was  the  first  to  point  out  this  curious  coincidence,*  offered  two 
explanations  of  it^ — either,  that  the  altered  composition  of  the 
blood  exercised  an  irregular  and  unwonted  stimulation  upon 
the  muscular  tissue  of  the  heart,  or,  so  impeded  the  circulation 
in  the  capillaries  that  a  greater  effort  of  the  ventricle  was  re- 
quired to  drive  the  blood  through  the  distant  minute  branches 
of  the  bloodvessels.  Traube^  explains  the  occurrence  of  simple 
cardiac  hypertrophy  in  chronic  Bright's  disease  somewhat  dif- 
ferently. In  his  experience  the  kidneys  in  these  cases  are 
markedly  atrophied.^    The  contraction  of  the  renal  tissue  in- 

^  Guv'b  Hospital  Reports,  vol.  i,  p.  396. 

■  Ueber  den  Zusammenhang  von  Herz-und  Nicren-Krankheiten,  p.  68. 

*  In  a  later  communication  Traube  brings  forward  evidence  to  show  that 
hypertrophy  of  the  left  ventricle  is  an  almost  constant  concomitant  of  granular 
and  contracted  kidney.  In  77  cases  collected  by  him  from  various  sources,  the 
left  ventricle  was  found  hypertrophied  in  93  per  cent.  (Deutsche  Klinik,  1859, 
p.  315)  Forster,  in  a  short  paper  on  this  subject  in  the  Wurzburger  Med. 
Zeitschr.  for  1864,  publishes  some  facts  (inconclusive,  as  it  appears  to  me)  which 
are  adverse  to  Traube 's  views. 
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volves  destruction  of  a  certain  amount  of  secreting  structure 
and  a  diminution  of  the  flow  of  blood  through  the  organs.  Two 
consequences  follow,  namely,  that  a  diminished  amount  of  blood 
passes  from  the  arterial  into  the  venous  system,  and  that  a  less 
quantity  of  fluid  is  withdrawn  from  the  arterial  system  for  the 
formation  of  urine.  Both  circumstances,  but  especially  the 
second,  operate  to  increase  the  tension  in  the  arterial  system, 
and  consequently  to  increase  the  resistance  which  the  left  ven- 
tricle has  to  overcome  in  discharging  its  contents.  The  hyper- 
trophy which  follows  is,  therefore,  according  to  Traube,  a  con- 
servative or  compensating  change,  similar,  in  the  mechanism  of 
its  production,  to  that  induced  by  valvular  incompetency  or  aor- 
tic constriction.  K  the  compensation  be  complete,  the  height- 
ened tension  in  the  arterial  system  occasions  a  larger  transuda- 
tion of  water  and  even  of  urea  and  other  urinary  solids,  through 
the  kidneys,  and  in  that  manner  materially  helps  to  stave  oflT 
dropsical  effusion  and  ursemic  symptoms.  But  should  some 
additional  obstruction  to  the  circulation  arise,  through  inter- 
current inflammation  of  the  bronchial  tubes,  or  of  the  lungs, 
pleura,  or  pericardium,  the  heart — enlarged  and  strengthened 
though  it  be — no  longer  suflices  to  overcome  the  increased  re- 
sistance, and  dropsical  effusions  or  uraemia  speedily  make  their 
appearance.  Traube  adduces  some  apposite  examples  in  which 
individuals  with  contracted  kidneys  enjoyed  fair  health,  with 
capability  of  exertion,  and  continued  free  from  anasarca  and 
ursemic  disturbance,  until  the  advent  of  some  complication  dis- 
ordered the  balance  of  the  circulation,  and  then  the  urine  be- 
came scanty,  and  the  familiar  symptoms  of  renal  disease,  pre- 
viously latent,  broke  forth  into  prominence. 

In  the  second  class  of  cases,  valvular  defects  and  their  con- 
sequences coexist  with  Bright's  disease.  Most  of  these  are  ex- 
amples of  endocarditis,  secondary  to  the  renal  disease.  But  in 
other  cases  the  cardiac  and  renal  affections  arise  independently 
of  each  other,  and  depend  on  some  cause  common  to  both — as 
in  the  following  example : 

J.  H.,  ffit.  48,  was  admitted  into  the  Mancb.  Eoy.  Infirmary,  Nov. 
22,  1862.  He  had  right  hemiplegia:  the  mental  faculties  were 
wholly  disordered;  there  was  gav  incoherence  and  insanity;  no 
fever.  The  heart's  apex  beat  in  the  fifth  interspace,  half  an  inch 
outside  the  nipple  line;  a  loud  systolic  bruit  was  audible  at  the  apex 
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and  the  mid-sternal  base,  and  extended  np  the  aorta;  a  faint  diasto- 
lic bruit  was  audible  over  the  second  right  cartilage.  The  urine  wm 
atbuminous  to  about  one-fiflh :  there  was  no  dropsy. 

The  patient  remained  in  the  Infirmary  a  montn.  The  mental  de- 
rangement subsided  in  ten  days  and  perfect  coherence  returned. 
The  other  symptoms  remained  unchanged.  He  returned  home; 
and  in  a  few  days  was  seized  with  coma,  which  proved  rapidly  fi&taL 
The  antopsy  revealed — agranular  red  kidneys  with  abundant  pre- 
^nce  of  fat ;  cardiac  hypertrophy  with  fktty  degeneration  of  the 
muscular  fibres ;  extensive  disease  of  the  mitral  and  aortic  vakefl 
with  atheromatous  patches  on  the  aorta :  two  old  apoplectic  dote 
were  found  in  the  leu  hemisphere,  and  wide-spread  fatty  degenera- 
tion of  the  arteries  existed  at  the  base  of  the  brain. 

In  this  instance  fatty  degeneration  had  simultaneonsly  invaded 
the  heart,  the  brain,  and  the  kidneys,  and  produced  a  triple  series  of 
symptoms — all  essentially  independent  of  each  other. 

The  third  class  of  cases  are  those  in  which  the  renal  disorder 
(congestion,  &c.)  is  secondary  and  subordinate  to  cardiac  disease. 
These  cases  have  already  been  fully  described  in  Chap.  I,  in 
connection  with  Congestion  of  the  Kidneys,  which  see. 


URiBMIA. 

Certain  phenomena,  chiefly  afifecting  the  nervo-muscnlar  eyi* 
tern,  arising  in  the  course  of  Bright's  disease,  have  been  attri- 
buted to  a  poisoned  state  of  the  blood,  from  the  retention  in  it 
of  excrementitious  matters  which  the  disabled  kidneys  are  un- 
able properly  to  eliminate.  To  these  phenomena  the  term  uramk 
has  been  applied ;  they  consist  of  twitchings  and  convulsions  of 
the  voluntary  muscles,  headache,  drowsiness,  coma,  defects  of 
sight  and  hearing,  vomiting  and  diarrhoea. 

It  is  a  marked  feature  of  ursemic  phenomena  that  those  which 
are  of  a  paralytic  nature  affect  the  sensorium  and  the  special 
senses,  but  not  the  voluntary  muscles;  while  those  of  an  opposite 
kind  (exalted  irritability)  affect  the  voluntary  muscles,  but  not 
the  sensorium.  Delirium  is  rare,  while  coma  is  frequent; 
paralysis  of  the  limbs  is  scarcely  known  (unless  there  be  some 
anatomical  lesion  of  the  brain  superadded),  while  eonvulsions 
are  frequent. 

'  The  mode  in  which  ur«mic  symptoms  enter  on  the  scene,  and 
the  forms  they  assume,  present  great  diversity. 

Generally  they  begin  insidiously  with  headache  or  vomiting, 
followed  by  heaviness,  indifference,  and  somnolenoe.    These 
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premonitories  may  either  pass  away  in  a  few  days  without 
further  consequences,  or  they  may  be  succeeded  by  general 
convulsions  and  coma.  In  other  instances  the  patient  is  at  once 
Btruck  down  with  convulsions  or  insensibility  without  any  pre- 
vious warning,  or  he  becomes  suddenly  blind,  or  is  seized  with 
uncontrollable  vomiting. 

The  most  common  of  these  symptoms  is  headache;  few  indi- 
viduals with  degenerated  kidneys  altogether  escape  it.  A  sense 
of  heavy  weight  or  compression  is  complained  of  over  the  fore- 
head or  vertex.  Sometimes  the  pain  is  obstinately  fixed  at  the 
back  of  the  neck,  or  behind  the  orbits. 

The  defects  of  sight  consist  either  in  a  dimness  of  vision  (am- 
blyopia), which  comes  and  goes— objects  appearing  as  if  veiled 
in  mist ;  or  in  rapid  and  complete,  though  usually  temporary, 
blindness.  The  convulsive  seizures  are  often  accompanied  with 
temporary  loss  of  sight,  which  generally  persists  in  greater  or 
less  degree  for  a  certain  time  after  the  spasms  have  passed 
away. 

The  ophthalmoscope  reveals  no  organic  change  in  the  eye  in 
genuinely  ursemic  amblyopia ;  it  is  a  purely  cerebral  phenome- 
non, and  not  to  be  confounded  with  the  hemorrhagic  blindness 
(Retinitis  apoplectica),  which  is  also  not  uncommon  in  Bright's 
disease,  and  which  is  due,  as  Y.  Graefe  has  shown,  to  rupture  of 
the  retinal  vessels.  In  this  latter  affection  (which  is  in  no  sense 
ommic)  the  loss  of  sight  is  seldom  complete,  but  is  of  a  more 
permanent  character.  The  production  of  it  is  probably  due  to 
the  hypertrophy  of  the  left  ventricle  which  so  commonly  accom- 
panies a  contracting  kidney,  and  the  increased  tension  in  the 
arterial  system  consequent  thereupon ;  it  is  an  occurrence  of  the 
same  order  as  the  sanguineous  apoplexy  to  which  the  same  in- 
dividuals are  liable. 

XJrsBmic  deafness  is  much  less  common  than  amblyopia,  and 
its  occurrence  is  highly  exceptional. 

Ur»mic  convulsions  are  of  the  epileptic  type,  and,  as  a  rule, 
they  conform  strictly  to  that  type — being  accompanied  with 
complete  insensibility,  rolling  of  the  eyes,  biting  of  the  tongue, 
and  foaming  at  the  mouth.  The  paroxysm  commonly  leaves 
the  patient  deeply  comatose. 

In  exceptional  instances  consciousness  is  not  wholly  lost.  In 
a  lady  under  my  care  the  paroxysms  coincided  with  the  cata- 
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menial  periods;  during  the  convulsions  the  patient  knew  the 
persons  about  her,  and  called  loudly  to  be  held  fast  A  case  is 
related  by  Bright  in  which  the  spasms  at  first  resembled  cramps; 
these  were  followed  by  twitchings  of  the  hands,  arms,  shoulders, 
chest,  and  legs.  The  spasms  were  almost  constant,  and  caused 
a  somewhat  hurried  mode  of  expression  when  the  patient  spoke, 
but  the  intelligence  was  perfect.  As  the  case  proceeded  the 
spasms  became  more  and  .more  severe,  with  forcible  drawing 
up  of  the  legs,  and  distortion  of  the  muscles  of  the  face ;  the 
faculties  were  retained  to  the  last.* 

An  attack  of  ursemic  convulsions  may  consist  of  only  a  single 
paroxysm ;  more  frequently  there  occur  a  succession  of  parox- 
ysms or  fits,  following  each  other  at  uncertain  intervals  of  a 
few  minutes  or  several  hours — ^the  patient  lying  during  the  re- 
missions in  a  state  of  profound  insensibility,  with  stertorous 
breathing,  pale  face,  and  dilated  pupils ;  or  in  deep  drowsiness, 
but  capable  of  being  partially  roused,  when  spoken  to  or  shaken. 

If  a  first  attack  does  not  prove  fatal,  it  may  recur  at  irregular 
intervals  of  weeks  or  months,  or  be  replaced  by  ursemic  symp- 
toms of  some  other  order. 

Urfemic  coma  either  creeps  on  very  gradually,  passing  on,  in 
the  course  of  two  or  three  days,  into  complete  stupor ;  or  it  cul- 
minates quickly — the  patient  falling  down,  as  if  in  apoplexy, 
perhaps  while  walking  in  the  streets,  or  occupied  with  his  usual 
avocations.  Cases  of  this  class,  when  there  is  no  anasarca,  and 
the  previous  state  of  the  urine  is  unknown,  are  very  liable  to  be 
confounded  with  apoplexy  or  with  narcotic  poisoning.  The  fol- 
lowing instructive  illustrations  of  such  an  occurrence  are  related 
by  Mr.  Moore  and  Dr.  Richardson : 

Case  I. — An  old  soldier,  named  Price,  was  received  into  Queen's 
Hospital,  Birmingham,  with  the  following  symptoms:  breathing  la- 
borious and  sometimes  stertorous ;  when  left  alone  the  patient  passes 
into  a  state  of  stupor,  answers  questions  sensibly  when  roused;  pupils 
moderately  dilated,  indolently  sensitive  to  light. 

It  appeared  that  Price,  having  suffered  some  days  from  diarrhoea, 
went  into  a  druggist's  shop  and  asked  for  a  pennyworth  of  tincture 
of  rhubarb.  The  shopman  added  to  this  dose  a  few  drops  from 
another  bottle,  and  Price  swallowed  the  whole  before  leaving  the 
shop. 

Immediately  after  taking  the  above  dose  he  became  drowsy  and 

■  Guy*6  Hospital  Keports,  1840,  p.  189. 
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vomited ;  at  the  snggestion  of  a  neighbor  he  returned  to  the  shop, 
and  asked  the  shopman  whether  he  had  given  him  laudanum.  The 
latter  told  him  that  he  had  put  in  a  few  drops  on  account  of  the 
severity  of  his  symptoms.  Upon  again  reaching  home  he  fell  asleep, 
and  continued  sleeping  unless  temporarily  roused.  In  this  state  he 
was  taken  into  hospital,  and  was  treated  as  a  case  of  opium  poison- 
ing. A  mustard  emetic  was  ordered  immediately ;  the  patient  was 
kept  in  constant  motion,  and  plied  with  strong  coffee.  He  improved 
considerably  under  the  treatment,  and  talked  over  his  old  campaigns 
with  the  porter  who  had  charge  of  him.  ^Text  day  he  relapsed  into 
a  lethargic  state ;  galvanism  was  employed  without  benefit ;  he  was 
now  walked  round  the  hospital  garden  between  two  men,  and  strong 
infusion  of  green  tea  was  administered.  A  little  improvement  fol- 
lowed, but  at  2i  P.M.  he  relapsed  once  more,  and  the  breathing 
became  more  oppressed.  As  long  as  he  was  kept  moving  he  could 
be  made  to  answer  questions;  but  in  the  course  of  the  afternoon  the 
somnolence  deepened  in  spite  of  the  treatment.  Ether  and  ammonia 
were  applied  to  the  nostrils ;  cold  water  was  dashed  over  the  face 
and  necK;  but  at  8  p.  m.  the  drowsiness  had  become  insuperable;  the 
stertor  augmented.  Mustard  poultices  were  put  to  the  legs.  Vene- 
section was  tried,  but  when  four  ounces  of  blood  had  Sowed  the 
pulse  became  thread-like,  and  it  was  thought  prudent  to  desist.  The 
coma  increased  in  intensity;  and  ho  died  at  2.80  a.  m.,  44  hours  after 
admission,  and  102  hours  from  the  time  of  taking  the  dose. 

A  coroner's  inquest  was  held  on  the  case,  on  account  of  the  sus- 
picion of  poisoning ;  but  the  results  of  the  post-mortem  went  to  ex- 
onerate the  druggist,  for  the  kidneys  were  found  granular  and 
greatly  atrophied,  and  the  urine  left  in  the  bladder  was  found  albu- 
minous.    (J.  Moore,  London  Med,  Gaz.,  1845,  p.  826.) 

Case  II. — ^A  woman,  aged  34  years,  who  was  given  to  drinking. 
and  had  recently  been  treated  for  primary  syphilis,  was  seized  on 
Nov.  18th,  1859,  with  rigors.  She  was  attended  by  a  neighboring 
chemist,  who,  on  Nov.  22d,  gave  her  a  mixture  which,  he  said,  con- 
tained dilute  nitric  acid,  nitrate  of  potassa,  syrup  of  buckthorn, 
sulphate  of  magnesia  and  water.  It  was  afterwards  proved  by 
analysis  that  these  were  the  constituent  parts  of  the  remaining  por- 
tion of  the  mixture.  The  medicine  was  sent  in  to  the  woman  on 
the  evening  of  the  22d;  and  after  taking  a  large  quantity  of  beef- 
tea,  she  swallowed  one  dose  of  the  mixture.  Five  minutes  after- 
wards she  became  hysterical  and  convulsed,  and  the  friends  believ- 
ing the  woman  to  have  been  poisoned,  summoned  the  druggist,  who 
in  alarm  tried  to  get  her  to  take  some  ipecacuanha,  but  without 
avail.  In  the  course  of  the  night  a  medical  man  was  called  in ;  he 
found  the  woman  in  a  state  of  typhoid  coma,  with  pupils  slightly 
dilated  and  immovable,  and  the  body  at  times  convulsed — the  con- 
vulsions assuming  an  epileptiform  type.  Every  available  means  of 
treatment  was  carried  out,  but  the  coma  became  more  profound, 
and  seventy  hours  after  the  administration  of  the  mixture  above 
mentioned,  death  closed  the  scene.  By  the  coroner's  warrant  the 
body  was  examined,  and  a  chemical  inquiry  instituted.  The  brain 
was  quite  healthy;  the  kidneys  were  greatly  diseased— laige, flabby, 
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pale,  speckled,  sod,  and  greasy.    The  analysis  disclosed  no  poison 
of  any  sort.    (Kichardson,  Clinical  Essays,  p.  185.) 

Case  III. — A  gentleman,  set.  63,  was  driving  in  an  open  chaise 
through  the  village  of  Mortlake,  in  1853;  he  was  observed  by  his 
servant,  who  was  by  his  side,  to  be  constantly  drowsy;  at  last  he 
suddenly  seemed  to  fall  into  a  helpless  state  and  dropped  from  the 
chaise.  He  was  conveyed  into  a  house,  and  Dr.  Bicbardson  was 
summoned.  Dr.  E.  found  him  suffering  from  all  the  signs  of  nar- 
cotic poisoning;  the  pupils  were  fixed  and  slightly  dilated.  Some 
urine  was  withdrawn  from  the  bladder  and  found  to  be  largely 
charged  with  albumen.  He  recovered  from  the  attack;  but  three 
weeks  later  he  suffered  a^ain  in  the  same  way  and  died  with  typhoid 
coma — ^the  urine  being  altogether  suppressed  for  manv  hours  before 
death,  and  having  been  albuminous  throughout  the  illness.  (Rich- 
ardson, Clinical  Sssays,^,  141.) 

The  diagnosis  of  ursemic  coma  from  apoplexy  rests  on  the 
absence  (in  the  former)  of  paralysis,  and  the  partial  recovery 
of  consciousness  between  the  convulsive  attacks — ^if  there  be 
any.  From  poisoning  by  opium,  renal  coma  is  distinguished 
by  the  dilated  or  semi-dilated  state  of  the  pupils,  and  by  the 
occurrence  of  remissions  in  the  insensibility.  Prom  ordinary 
epilepsy  the  diagnosis — apart  from  the  antecedent  history,  which, 
if  known,  suffices  to  indicate  the  nature  of  the  case — is  some- 
times difficult.  The  incidents  of  the  seizures  are  often  identi- 
cal, even  to  the  existence  of  an  aura.  As  a  rule  ursemic  fits 
want  the  turgid  purplish  countenance  and  asphyxial  character 
of  true  epilepsy — the  face  in  uraemia  being  nearly  always  deadly 
pale  and  the  breathing  easy. 

Dr.  Richardson  relates  the  cases  of  two  children  poisoned  by 
belladonna  berries,  in  which  the  symptoms  closely  resembled 
urtemic  coma  sequential  to  scarlatina.  The  insensibility  was 
complete,  and  the  pupils  strongly  dilated.  The  examination  of 
the  vomited  matters  and  of  the  urine  furnishes,  in  such  cases, 
the  best  means  of  diagnosis. 

In  all  cases  of  convulsions  or  insensibility  from  doabtftil 
causes,  the  urine  should  be  forthwith  examined,  and,  if  ne- 
cessary, withdrawn  by  catheter  for  that  purpose.  It  must  not, 
of  course,  be  forgotten,  that  sanguineous  apoplexy  is  a  not  very 
unfrequent  occurrence  in  chronic  Bright's  disease,  as  in  tiie  case 
of  J.  H.  before  related  (p.  347). 

Urssmic  coma  and  convulsions  may  prevail  separately:  but 
much  more  commonly  the  attacks  are  of  a  mixed  character, 
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and  combine  several  or  all  the  phenomena  just  enumerated. 
The  varied  character  and  fitful  course  of  uraemia  are  graphically 
illustrated  in  the  following  accurately-observed  example,  by  Dr. 
Liebermeister  (Prag.  Vierteljahrschr.,  Jahrg.  xviii,  Bd.  iv) : 

Wilhelmina  Karsten,  a  servant-maid  from  the  country,  »t.  29,  was 
admitted  into  the  Greifswald  Hospital  on  June  8th,  1859. 

Previous  History. — Thfe  patient,  according  to  her  own  statement, 
was  perfectly  healthy  in  her  youth.  In  her  eighteenth  year  she 
saffered  for  six  weeks  from  tertian  ague.  Three  years  ago  she 
became  pregnant:  toward  the  end  of  her  time,  oedema  of  the  lower 
limbs  set  in,  which,  however,  soon  after  the  birth  of  a  healthy  child, 
disappeared.  During  the  two  following  years  she  continued  in  good 
health,  and  capable  of  pursuing  her  employment.  In  the  first  week 
of  November,  1858,  the  patient  noticed,  without  previous  signs  of 
disease,  slight  oedema  of  the  ankles,  which  gradually  increased,  and 
extended  to  the  hands,  face,  and  abdomen.  These  swellings,  some- 
times increased,  sometimes  diminished,  but  never  entirely  subsided, 
and  latterly  they  steadily  progressed.  At  first  the  patient  was  able 
to  continue  her  work;  but  she  remarked  that  any  unusual  exertion 
produced  considerable  shortness  of  breath,  severe  palpitation,  and  a 
feeling  of  increased  heat.  Headaches,  which  had  troubled  her  occa- 
sionally at  the  beginning  of  her  illness,  became  more  frequent  and 
more  severe  during  the  winter,  and  were  conjoined  with  fugitive  dis- 
order of  vision,  great  weariness,  and  sleepiness.  These  attacks  were 
never  accompanied  with  vomiting.  The  appetite  was  constantly 
poor.  During  the  winter,  diarrhoea  often  occurred  without  assigna- 
We  cause,  but  was  not  of  lone  continuance,  nor  did  it  recur  in  the 
last  few  months.  Occasionally  there  was  cough,  with  scanty  ex- 
pectoration. The  urine  does  not  seem  to  have  been  at  any  time 
markedly  deficient ;  at  times  it  was  even  more  abundant  than  natu- 
ral. Menstruation,  at  first  regular,  had  not  occurred  for  three 
months. 

Present  State. — The  patient  was  of  middle  height,  moderately 
strongly  made;  the  countenance,  the  cutaneous  surface,  and  the 
visible  mucous  membranes,  were  markedly  pale.  The  face  was 
slightly  oedematous;  the  upper  limbs  and  the  integuments  of  the 
chest  and  back  strongly  so.  The  legs  were  highly  anasarcous,  the 
labia  majora  and  abdominal  parietes  greatly  swelled,  and  there  was 
considerable  ascites.  Hepatic  dulness  reached  from  the  nipple  al- 
most to  the  borders  of  the  ribs.  The  cardiac  dulness  was  not  in- 
creased in  breadth,  and  the  sounds  were  pure  and  loud.  The  second 
sound  was  especially  loud  over  the  pulmonary  artery.  The  pulse 
was  of  normal  frequency,  full,  hard,  and  incompressible.  There 
were  signs  of  hydrothorax  and  bronchial  catarrh.  The  urine  was 
of  natural  quantity,'  pale,  albuminous,  somewhat  turbid,  with  an 
abundant  sediment.  The  sediment  consisted  of  vaginal  epithelium, 
pus,  and  casts  of  tubes  of  various  thickness,  partly  hyalme,  struc- 
tureless, or  somewhat  twisted  and  folded,  partly  beset  with  numer- 
ous dark,  sharply-defined,  very  minute  granules.  The  ajipetite 
somewhat  bad;  bowels  opened  oaily. 

2a 
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The  patient  was  pat  on  a  natritious  diet,  and  tinct.  ferri  acetatis. 
As  the  dropsy  did  not  diminish,  acetum  scillsB  in  saturation  was 
substituted  on  June  16th;  and  as  this  again  proved  inefficient  to 
produce  diuresis,  iron  preparations  were  resumed. 

On  the  night  of  the  22a  of  June,  the  patient  suffered  from  severe 
headache;  on  the  23d,  this  passed  away,  but  returned  a^in  at  mid- 
day on  the  24th.  On  the  same  day  the  sight  of  the  right  eye  be- 
came somewhat  affected,  and  there  was  great  apathy  and  drowsi- 
ness. No  nausea  or  vomiting.  On  the  evening  of  the  25tb,  the 
headache  vanished ;  but  the  patient  continued  to  see  worse  with  the 
right  than  with  the  left  eye  for  several  days. 

These  slight  urssmic  phenomena  thus  passed  away,  and  a  general 
improvement  set  in ;  the  dropsical  effusions  also  underwent  a  slow 
diminution. 

On  the  15th  of  Juno,  moderate  diarrhoea  set  in,  without  exercising 
much  influence  on  the  anasarca,  which  rather  increased.     An  effort 
was  therefore  made  to  reduce  the  dropsy  by  diaphoretic  measures. 
A  hot  bath  was  administered  on  July  5tu,  and  afterwards  the  patient 
was  wrapped  in  blankets.    Copious  sweating  followed.    The  patient 
slept  well  until  three  in  the  morning,  when  a  violent  headache  arose 
and  continued  for  three  hours.     In  the  morning  the  face  was  found 
more  OBdematous,  hot,  and  red ;  and  the  patient  complained  of  a  se- 
vere sense  of  heat  in  the  head.     Pulse  72.     After  a  slight  interrup- 
tion, the  use  of  the  baths  was  continued,  and  with  favorable  effects. 
The  anasarca  steadily  diminished:  by  the  30th  of  July  it  was  con- 
fined to  the  more  dependent  parts  of  the  body.     The  oppression  of 
the  breathing  was  quite  gone,  and  the  appetite  considerably  im- 
proved.    On  the  night  of  August  10th,  there  occurred  severe  head- 
ache, vomiting  twice,  and  watery  stools  thrice.     The  headache  con- 
tinued next  day  without  fever,  and  the  patient  was  sunk  in  deep 
apathy;  when  spoken  to  she  only  opened  her  eyes.     On  the  day  fol- 
lowing these  symptoms  passed  away,  but  the  headache  returned 
from  time  to*  time.     On  the  night  of  the  21  st  of  August,  severe  bead- 
ache  recurred,  and  persisted  through  the  ensuing  day;  in  the  even- 
ing the  patient  complained  of  buzzing  in  the  ears  and  sparks  before 
the  eyes.     Pulse  was  frequent.     On  the  following  night,  about  two 
in  the  morning,  a  violent  paroxysm  of  general  convulsions  occurred, 
of  an  exactly  epileptic  character.     Consciousness  was  completely 
abolished;  clonic  cramps  of  the  extremities,  face,  and  trunk  fol- 
lowed, which  wore  of  such  severity  that  the  bed  shook.     In  about  ten 
minutes  the  paroxysm  ceased,  and  the  patient  lay  quiet,  foaming  at 
the  mouth,  with  frequent  pulse  and  stertorous  breathing.     When 
called,  she  opened  her  eyes,  stared  at  the  person  addressing  her,  or 
rolled  her  eyes  hither  and  thither.     When  questioned,  she  gave  no 
answer,  -did  not  protrude  the  tongue  when  asked  to  do  so,  nor  made 
any  other  movement.     The  paroxysms,  with  intervening  pauses,  in 
which  consciousness  did  not  return,  were  repeated  during  the  night. 
By  the  morning,  about  twelve  fits  had  thus  followed  each  other.    At 
eight  o'clock  in  the  morning  consciousness  had  returned,  but  the  pa- 
tient was  in  a  highly  apathetic  state.     She  complained,  when  ques- 
tioned, of  headache ;  vision  was  greatly  weakened.    At  nine  another 
fit  occurred,  and  by  midday  three  more  had  taken  place.    The  pa- 
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tient  passed  urine  and  fseces  ander  her ;  and  lay,  in  the  pauses,  with 
open  mouth,  half-shut  eyes,  and  stertorous  breathing,  fully  coma- 
tose. Pulse  114-120.  In  the  afternoon  no  fit  occurred ;  in  the  even- 
ing the  patient  was  still  somnolent,  but  completely  conscious :  pulse 
96.  The  face  was  intensely  oedematous ;  in  other  parts  the  oedema 
had  undergone  no  change.  Next  morning  she  complained  of  great 
weakness  and  prostration,  so  that  movements  were  only  accom- 
plished with  much  effort  and  pain.  The  organs  of  sense  were  no 
longer  disturbed,  and  the  pains  in  the  head  less  intense.  On  the 
following  day  there  was  amendment,  but  still  the  sense  of  fatigue, 
prostration,  and  apathy  continued.  The  condition  then,  became 
changeable;  the  headache  sometimes  vanished  altogether.  Never- 
theless, and  in  spite  of  abundant  secretion  of  urine,  the  dropsy  in- 
ereased  considerably. 

On  the  4th  of  October  there  occurred  a  slight  rigor  and  severe 
headache;  during  the  afternoon,  great  dyspnoea  set  in,  with  a  high 
degree  of  somnolence.  At  3  p.  m.  six  ounces  of  blood  were  with- 
drawn  by  venesection.  At  6  p.  m.  there  was  vomiting,  which  recur- 
red several  times ;  and  about  nine,  a  violent  eclamptic  attack  oc- 
curred, which  resembled  the  previous  ones,  and  was  followed  by 
coma.  The  fits  returned  during  the  niffht  and  the  following  day 
about  twelve  times.  The  pupil,  during  tTie  paroxysms,  was  neither 
dilated  nor  contracted ;  it  was  only  feebly  sensitive  to  light.  The 
administration  of  calomel  and  jalap  occasioned  copious  stools;  and 
on  the  morning  of  the  6th  the  patient  was  conscious,  the  face  very 
(edematous;  she  complained  of  headache,  and  was  highly  apathetic. 
On  the  7th  and  8th  the  facial  oedema  still  increased,  and  the  arms 
were  intensely  anasarcous.     The  ascites  and  oedema  of  the  feet  ap- 

S^ared  slightly  diminished.  Slow  improvement  then  took  place, 
n  the  22d  threatening  symptoms  again  appeared,  the  pains  in  the 
head  became  intense,  somnolence  ensued,  and  from  time  to  time, 
twitchings  of  the  upper  extremities.  Again  all  these  passed  over; 
bat  on  the  afternoon  of  the  31st  there  was  a  slight  fit  of  convulsions, 
followed  by  vomiting  twice;  at  6  p.  m.  (jtn  eclamptic  paroxysm  of 
great  severity  occurred,  and  two  more  during  the  night.  In  the  in- 
tervals between  the  convulsive  paroxysms  the  patient  lay  completely 
insensible,  with  open  mouth,  stertorous  breathing,  and  cyanotic 
countenance.  The  teeth  were  covered  with  sordes.  Both  pupils 
were  strongly  contracted.  Next  day  the  patient  was  again  con- 
scious, but  dull  and  apathetic.  The  countenance  was  very  oedema- 
tous; pupils  sensitive  to  light.  This  sleepy  indifferent  state  con- 
tinued through  the  ensuing  week. 

From  the  10th  of  November  the  visual  power  showed  great  dis- 
turbance, and  the  condition  changed  about.  Sometimes  the  patient 
conid  easily  count  fingers,  sometimes  she  could  do  so  only  imper- 
fectly. Puls«  was  of  natural  quickness,  small,  hard,  in  compress!  ole. 
On  the  evening  of  December  3d,  there  commenced  again  a  series  of 
convulsive  fits,  which  continued  until  the  following  evening.  On 
the  morning  of  the  5th  vision  was  very  imperfect ;  a  light  held  be- 
fore the  eyes  could  be  seen  with  the  left  eye,  but  only  a  glimmer  was 
visible  with  the  right.  The  ophthalmoscope  showed  the  existence 
of  retinitis  apopleetiea  in  both  eyes.    The  patient  now  continued  in 
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a  state  of  perpetual  somnolence;  but  on  the  night  of  the  18th  she 
was  seized  with  a  new  series  of  eclamptic  fits,  which  were  preceded 
by  vomiting,  and  succeeded  by  excessive  prostration.  The  disorden 
of  vision  still  varied  in  their  intensity.  On  the  11th  of  Janaarya 
violent  bronchial  catarrh  with  pneumonia  brought  life  to  a  close. 

The  autopsy  disclosed  the  following : 

Brain  highly  ansBmic,  otherwise  natural ;  dropsical  effusions  in  the 
serous  cavities.  Heart  greatly  hypertrophied.  Iteft  lung  airless  in 
its  upper  lobe,  oedematous  in  its  lower.  jRight  lung  consolidated  pos- 
teriorly. 

The  kidneys  were  in  a  state  of  fatty  degeneration  with  beginning 
granular  atrophy. 

The  urine  was  carefully  collected  and  examined  while  the  patient 
was  under  observation.  It  was  throughout  copious  in  quantity,  even 
during  the  severest  uraemic  attacks ;  the  specific  gravity  varied  from 
1010  to  1014 ;  the  urea,  though  always  considenibly  below  the  nor- 
mal average,  did  not  sink  any  lower  during  the  paroxysms. 

As  a  rule,  both  the  quantity  of  urine  and  the  excretion  of 
urea  diminished  notably  at  the  period  immediately  preceding  a 
ursemic  attack.  Sometimes,  however,  very  great  scantiness  of 
urine,  or  even  total  suppression  (in  acute  Bright's  disease)  may 
exist  without  evoking  any  ursemic  symptoms.  In  a  case  of 
scarlatinal  dropsy  related  by  Biermer,  complete  suppression  of 
urine  continued  for  5  days  without  ursemia,  then  followed  a 
further  period  of  4J  days  in  which  urine  was  secreted,  but  only 
iu  the  scantiest  proportions  (a  few  teaspoonfuls  a  day),  and  yet 
no  uremia.  At  the  end  of  this  second  period,  the  urine  began 
to  flow  abundantly  for  a  short  time,  and  then  again  became 
scanty.  Three  days  later  ursemic  coma  set  in,  followed  by  con- 
vulsions, which  proved  fatal. 

Ur«emie  vomiting  and  diarrhoea  are  common  phenomena  of 
Bright's  disease.  The  vomiting  which  occurs  in  that  disease 
is  not,  of  course,  always  ursemic.  The  digestive  functions  are 
notably  impaired  throughout  the  complaint,  and  a  heavy  or  in- 
digestible meal  may  at  any  time  be  rejected  as  in  dyspeptic 
states  from  other  causes.  When  the  vomiting  is  really  ursemic, 
it  takes  place  without  reference  to  the  nature  of  the  contents  of 
the  stomach,  and  is  oft  repeated  or  incontrollable ;  the  vomited 
matter  is  a  watery  fluids  either  distinctly  ammoniacal  to  the 
smell,  or  (if  acid)  evolving  ammonia  freely  when  caustic  potash 
is  added  thereto.  The  alvine  dejections  are  similarly  charac- 
terized when  due  to  the  same  cause. 

Paroxysms  of  dyspnoea  belong  to  the  least  frequent  fonns  of 
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nrsBmic  disturbance — if  indeed  such  attacks  have  at  any  time  a 
genuine  claim  to  the  designation  ursemic.  Foumier  cites  some' 
cases  of  this  kind.  Only  the  following  somewhat  doubtful 
example  has  fallen  under  my  observation.  The  case  is  further 
remarkable  on  account  of  a  transitorily  ammoniacal  state  of  the 
urine. 

W.  B.  S.,  a  railway  porter,  sBt.  58,  was  admitted  into  the  Man- 
chester Infirmary,  Dec,  6th,  1860.  He  was  a  stoutly-made  man, 
who  had  led  an  intemperate  life.  He  had  been  remarkablv  healthy, 
and  had  scarcely  ever  lost  a  day's  work.  Two  months  before  ad- 
mission his  legs  began  to  swell  and  then  his  face.  He  continued  to 
follow  his  employment,  though  with  difficulty,  until  two  days  before 
his  admission. 

On  admission,  there  was  general  anasarca  of  moderate  degree } 
pallid  features ;  enlarged  heart ;  copious  urine,  scantily  albuminous, 
with  an  abundant  deposit  of  granular  and  transparent  casts,  and 
renal  epithelium.  Neither  casts  nor  epithelium  showed  any  signs 
of  fatty  degeneration.  The  urine  was  sometimes  highly  acid  and 
deposited  urates;  at  other  times  it  was  highly  ammoniacal  when 
voided. 

On  Dec.  27th  there  occurred  a  sudden  and  most  intense  paroxysm 
of  difficulty  of  breathing,  which  threatened  sufibcation.  It  resem- 
bled in  every  respect  a  paroxysm  of  spasmodic  asthma,  and  lasted 
five  hours.  It  then  passed  away,  and  did  not  return  again  with  the 
same  intensity ;  though  slighter  attacks  of  a  similar  nature  occurred 
on  two  other  occasions. 

On  Jan.  11,  1861,  repeated  vomiting  took  place;  there  was  also 
a  severe  cough  with  a  watery  expectoration  and  increasing  weak- 
ness. Somnolence  then  set  in,  which  gradually  passed  into  coma 
and  proved  fatal  in  three  days. 

The  autopsy  showed  hypertrophied  left  ventricle;  thickened  mitral 
valve ;  abundant  loose  vegetations  on  the  aortic  valves.  The  right 
auricle  and  ventricle  were  filled  with  a  firm  voluminous  yellow  fibri- 
nous clot.  With  the  exception  of  dense  oedema  of  the  inferior  lobe 
of  the  left  lung  the  respiratory  organs  presented  nothing  abnormal. 
The  kidneys  were  found  granular  with  commencing  atrophy.  The 
lower  urinary  passages  were  quite  free  from  disease. 

The  ammoniacal  state  of  the  urine  persisted  in  this  patient  for 
several  successive  days ;  and  although  the  secretion  was  so  charged 
with  carbonate  of  ammonia  that  it  had  a  pungent  smell,  and  effer- 
vesced freely  with  acids,  when  quite  fresh,  the  patient  experienced 
no  pain  or  uneasiness  about  the  bladder,  nor  during  the  act  of  mic- 
turition, which  was  not  unduly  frequent.  The  urine  contained  no 
pus.  The  ammonia  in  this  case  must  have  been  derived  directly 
m>m  the  blood,  and  not  produced,  as  is  usual  in  ammoniacal  urines, 
by  transformation  of  urea  in  the  lower  urinary  passages.  Such  an 
occurrence  betokened  a  free  generation  of  ammonia  in  the  blood; 
there  were  no  ursemic  symptoms  on  the  days  when  the  urine  was 
ammoniacal.  Did  the  elimination  of  ammonia  by  the  kidneys  stave 
off  unemic  accidents  ? 
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Tlieories  of  urcemia. — ^The  absence  of  anatomical  lesions  in  the 
brains  of  persons  who  die  of  nrsemic  coma  and  convalsionsy 
has  constrained  pathologists  to  look  elsewhere  for  their  deter- 
mining cause ;  and  by  general  agreement  it  has  been  assnmed 
that  that  cause  consists  in  certain  alterations  in  the  composition 
of  the  blood,  from  the  accumulation  in  it  of  the  excrementitions 
matters  which,  in  the  healthy  state,  are  removed  out  of  the  body 
by  the  kidneys.  The  blood  thus  poisoned  is  no  longer  capable 
of  ministering  to  the  tranquil  and  healthy  operations  of  the 
nervo-muscular  system,  and  engenders  the  various  abnormities 
of  motion  and  sense  which  have  been  just  described.  The  doc- 
trine of  ursemia  or  urinsemia,  thus  broadly  stated,  rests  on  the 
following  authenticated  facts:  (1.)  Suppression  of  urine  from 
any  cause  is  followed,  sooner  or  later,  by  insensibility  and  con- 
vulsions; animals  whose  renal  arteries  or  ureters  are  tied,  or 
whose  kidneys  are  removed,  perish  with  similar  symptoms. 
(2.)  Certain  excrementitions  substances  have  been  foimd  in 
great  excess  in  the  blood  of  persons  sufiering  from  nrsemic 
symptoms,  namely,  water,  urea,  creatine,  creatinine,  and  the 
extractives. 

But  pathologists  have  not  been  content  with  this  general  ap- 
preciation of  the  matter,  and  have  striven  to  trace  the  pheno- 
mena to  the  presence  of  some  one,  or  the  derivatives  of  some 
one,  of  these  excrementitions  substances  in  the  blood.  It  will 
not  be  necessary  in  a  practical  work  like  the  present  to  enter 
ftilly  into  the  controversies — still  undecided — ^which  have  arisen 
on  this  subject.  It  will  suffice  to  indicate  the  different  views 
which  have  been  enunciated;  and  to  express  my  own  con- 
viction, after  a  careful  review  of  the  observations  and  experi- 
ments adduced  on  all  hands,  that  none  of  the  exclusive  theories 
of  uraemia  have  made  good  their  claim  to  acceptance. 

Hammond  and  Richardson,  following  the  original  notion  of 
Willis,  contend  that  the  special  poison  in  these  cases  is  urea.* 

Frerichs  maintains,  on  the  other  hand,  that  urea  is  itself 
innocuous;  that  it  may  be  injected  into  the  veins  of  animals 
without  detriment ;  that  the  mischief  in  ursemia  arises  fi^m  the 

>  Richtcr  found  that  solutions  of  urea  (BO  per  cent.)  applied  directly  to  the 
sciatic  nerves  of  frogs,  produced  only  slight  and  uncertain  convulsions  of  the 
muscles,  far  inferior  to  those  produced  by  a  solution  of  common  salt.  A  satu- 
rated solution  of  urea  produced  no  convulsions  at  all. — (F.  Ricbter — Inaug. 
Diss.:  Erlangen,  1860.) 
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transformatioD  of  the  urea  accumalated  in  the  blood  into  car- 
bonate of  ammonia,  and  that  the  carbonate  of  ammonia  so 
generated  is  the  immediate  excitant  of  the  nervous  symptoms. 
Frerichs  upholds  this  doctrine  by  two  propositions  which  he 
claims  to  have  proved :  namely,  (1),  that  carbonate  of  ammonia 
invariably  exists  in  the  blood  of  ureemic  patients,  and  in  that  of 
animals  rendered  ursemic  by  removing  their  kidneys,  and  can 
even  be  discovered  in  their  expired  air;  (2),  that  carbonate  of 
ammonia  injected  into  the  veins  of  healthy  animals  produces 
fits  of  convulsions  with  intervening  pauses  of  coma,  exactly 
resembling  genuine  ursemic  attacks. 

Treitz  suggested  a  modification  of  this  view.  According  to 
him  urea  is  not  transformed  in  the  bloodvessels,  but  is  first  vica- 
riously excreted  into  the  alimentary  canal;  here  it  is  speedily 
converted  by  the  gastro-intestinal  mucus  into  carbonate  of  am- 
monia ;  the  carbonate  of  ammonia  so  formed  is  then  absorbed 
into  the  blood,  and  produces  its  poisonous  eflfects.  That  urea 
is  excreted  by  the  intestines  in  Bright's  disease  is  undoubted, 
and  its  swift  conversion  into  carbonate  of  ammonia  has  been 
proved  experimentally  by  Bernard.  This  theory  of  Treitz  fur- 
nishes at  least  a  rational  explanation  of  ursemic  vomiting  and 
diarrhoea,  and  of  the  presence  of  the  volatile  alkali  in  the  mat- 
ters so  discharged. 

Since  the  theory  of  Frerichs  was  first  promulgated,  however, 
it  has  been  ascertained  by  Richardson  and  Hammond  that  am- 
monia naturally  exists  in  the  blood  of  healthy  animals :  and  all 
aobsequent  observers  (with  the  sole  exception  of  PetroflT)  have 
failed  to  discover  in  the  blood  of  animals  rendered  ursemic  by 
the  removal  of  their  kidneys  any  larger  amount  of  ammonia 
than  exists  in  the  healthy  state.  It  has  been  likewise  shown 
that  other  substances  than  carbonate  of  ammonia  (chloride  of 
sodium,  urine,  and  urea)  are  capable,  when  injected  into  the 
blood,  of  evoking  comatose  and  convulsive  phenomena. 

The  recent  experiments  of  Oppler,  Schottin,  Perls,  and 
Zalesky,  seem  to  have  given  the  coup  de  gr&ce  both  to  the  am- 
monia and  to  the  urea  theories  of  uraemia ;  and  they  indicate,  in 
a  very  clear  manner,  that  uraemic  manifestations  depend  mainly 
and  essentially  on  the  accumulation  in  the  blood  and  tissues  of 
those  primary  products  of  tissue-metamorphosis  (creatine,  crea- 
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tinine,  and  other  extractiyes),  which,  in  a  later  stage  of  histolysis, 
are  converted  into  urea  and  uric  acid. 

But  these  experiments  are  still  more  remarkable  for  their 
general  bearing  on  the  current  views  of  the  functions  of  the 
kidneys.  It  has  been  hitherto  supposed  that  the  office  of  the 
kidneys  was  merely  to  separate  from  the  channels  of  the  circu- 
lation and  transmit  to  the  urine,  the  urea  and  uric  acid  which 
already  existed  preformed  in  the  blood :  but  it  now  appears  that 
u,'ea  and  uYic  acid  are  actually  produced  in  the  kidneys;  and  that  any 
traces  of  them  found  in  the  blood  are  due  to  reabsorption  from 
the  urinary  channels. 

The  observations  on  which  these  unexpected  conclusions  are 
based,  are,  briefly,  the  following : 

^ppler^  found  that  urea  was  much  more  abundant  in  the  blood  of 
animals  whose  ureters  had  been  tied,  than  in  the  blood  of  those 
which  had  been  deprived  of  their  kidneys  (nephrotomized). 

The  experiments  of  Perls'  on  rabbits  showed  that  no  accumulation 
of  urea  took  place  in  the  tissues  of  nephrotomized  animals;  whereas 
in  animals  whose  ureters  had  been  ligatured,  urea  accumulated 
rapidly,  and  was  most  abundant  in  24-48  hours  after  the  operation. 

The  observations  of  Zalesky*  on  dogs,  birds,  and  serpents,  are  yet 
more  remarkable. 

In  dogs,  he  found  that:  1.  The  quantity  of  urea  in  the  blood  of 
healthy  and  of  nephrotomized  dogs  was  almost  the  same ;  and  that, 
therefore,  removal  of  the  kidneys  had  no  influence  in  increasiug  the 
urea.  2.  After  ligature  of  the  ureters,  urea  was  always  found  con- 
siderably increased  in  the  blood,  the  lymph,  in  the  contents  of  the 
stomach  and  intestines,  and  especially  in  the  tissues.  3.  Accumula- 
tion of  a  large  quantity  of  urea  in  the  blood  did  not  increase  the 
ammonia  in  the  blood.  4.  Creatine  was  always  considerably  in- 
creased in  the  muscles  after  nephrotomy. 

In  birds,  nephrotomy  was  found  to  be  an  impracticable  operation; 
but  ligature  of  the  ureters  proved  an  easy  proceeding.  The  experi- 
ments on  birds  (fowls  and  geese)  yielded  the  following  results:  1.  In 
healthy  birds  no  traces  of  uric  acid  or  urea  could  be  discovered  in 
the  blood.  2.  Ligature  of  the  ureters  caused  death  from  unemic 
coma  in  20-37  hours :  this  operation  was  always  followed  by  most 
abundant  deposits  of  urates  in  the  fluids  and  solid  tissues  of  the  body. 
These  deposits  showed  themselves  not  earlier  than  twelve  hours 
after  the  operation,  and  were  the  more  abundant  the  longer  the 
animal  lived  after  the  operation.  The  deposits  first  appeared  id  the 
lymphatic  system,  then  in  the  blood  and  all  the  other  tissues.  3. 
The  deposits  first  appeared  in  and  about  the  kidneys,  and  then 

»  Beitr.  z.  Lehre  v.  d.  Uramie.     Arch.  f.  path.  Anat.  Bd.  xxi,  p.  260. 

•  Beitr.  z.  Lehre  v.  d.  Uramie.     Koni^sberg.  Med.  Jahrb.  Bd.  iv,  p.  66. 

*  Untersuch.  u.  d.  uramischen  Process,  &c.    Tubingen,  1S65. 
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spread  fVom  these  as  a  centre.  The  lymphatic  vessels  were  gorged 
with  white,  amorphous  or  crystalline,  urates,  and  the  serous  mem- 
branes of  the  abdomen  and  thorax  thickly  incrusted  with  the  same. 
4.  No  increase  of  the  ammonia  in  the  blood  could  be  detected. 

In  serpents,  both  nephrotomy  and  ligature  of  the  ureters  were 
found  to  be  easy  operations.  The  following  results  were  obtained  : 
1.  The  blood  and  tissues  of  serpents  contain  no  traces  of  uric  acid  in 
the  normal  state  2.  Nephrotomized  serpents  lived  18-24  days; 
ligature  of  the  ureters  caused  death  in  about  29  days.  3.  In  nephro- 
tomized  serpents  no  uric  acid  or  urates  was  found  after  death  in  any 
part  of  the  body,  except  a  small  quantity  in  the  cloaca,  where,  pre- 
Bumably,  it  existed  before  the  operation.  4.  After  death  from  liga- 
ture of  the  ureters,  all  the  organs  and  tissues  were  found  strongly 
infiltrated  with  urates,  which  formed  thick  white  crusts  and  patches 
on  all  the  mucous  and  serous  membranes,  in  the  joints,  in  and  upon 
the  kidneys,  liver,  heart,  and  spleen.  By  chemical  analysis  uric  acid 
was  also  abundantly  found  in  the  lungs,  muscles,  and  throughout 
the  body. 

Dr.  O.  Rees  believes  that  the  tenuity  of  the  blood  in  Bright's 
disease  is  not  without  influence  in  the  production  of  the  cerebral 
symptoms.  Traube  has  still  further  developed  this  idea.  He 
contends  that  the  watery  state  of  the  blood  predisposes  to  inter- 
stitial transudations ;  that  the  hypertrophy  of  the  left  ventricle 
increases  enormously  the  lateral  pressure  in  the  arterial  system ; 
that  when,  firom  any  cause,  a  still  further  increase  in  the  tenuity 
of  the  blood-serum  occurs,  serous  transudation  takes  place 
through  the  cerebral  capillaries,  and  gives  rise  to  cedema  of  the 
brain.  This  oedema  causes  compression  of  the  minute  cerebral 
vessels,  and  determines  an  anaemic  state  of  brain,  and  thereby 
araemic  convulsions  and  coma.  He  is  further  of  opinion  that 
the  symptoms  are  of  a  comatose  character  when  the  oedema  and 
anaemia  affect  the  hemispheres,  and  convulsive  when  the  central 
ganglia  are  the  parts  affected. 

None  of  these  theories,  considered  exclusively,  explains  satis- 
&ctorily  the  protean  phenomena  of  ursemic  intoxication,  as  wit- 
nessed at  the  bedside.  The  subjects  of  Brighfs  disease  suffer 
under  a  deep  abnormality  in  the  composition  of  the  blood  and 
tissues.  The  blood  is  unnaturally  watery  and  poor  in  albumen ; 
the  blood  and  tissues  are  unnaturally  charged  with  the  primary 
histolytic  products  (creatine,  extractives,  Ac),  and  with  excre- 
mentitious  urinary  compounds  (urea  and  uric  acid),  perhaps 
also  with  the  products  of  the  decomposition  of  some  of  these. 
This  state  appears  to  induce  in  the  nervous  centres  a  proneness 
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to  sudden  disorder  and  loss  of  equilibrium.  A  crisis  may  at 
any  moment  be  brought  about  by  an  exaltation  of  one  or  seve- 
ral of  the  disturbing  elements,  or  by  a  supervention  of  some  new 
and  different  cause  of  irritation  (hysteria,  menstruation).  A 
similar  hypersensitive  state  of  the  nervous  system  prevails 
naturally  in  early  life ;  and  an  irritation  which  would  be  of  no 
moment  in  an  adult  (teething,  worms,  embarrassed  digestion, 
cutaneous  irritation,  &c.),  suffices,  in  an  infant,  to  awaken  con- 
vulsive and  comatose  phenomena  closely  resembling  those  of 
uraemia. 

DIAGNOSIS   AND   PROGNOSIS. 

Dixignosis. — Under  ordinary  circumstances,  chronic  Brigbt's 
disease  presents  symptoms,  and  a  condition  of  urine,  so  charac- 
teristic that  it  can  scarcely  be  confounded  with  any  other  malady. 
Even  when  dropsy  is  absent,  a  persistently  albuminous  state  of 
the  urine,  apart  from  heart  disease,  hardly  belongs  to  any  other 
condition. 

Temporary  albuminuria,  as  we  have  seen  (see  Congestion  of 
the  Kidneys),  occurs  occasionally  under  a  variety  of  inflamma- 
tory and  febrile  conditions,  without  structural  changes  of  any 
importance  in  the  kidneys.  These  cases  differ  from  Bright* s 
disease  in  the  absence  of  dropsical  effusion ;  the  quantity  of  al- 
bumen is  also  generally  very  small ;  the  excretion  of  urea  is 
natural  or  even  excessive  instead  of  being  diminished.  When 
defervescence  occurs,  it  is  speedily  followed  by  the  total  disap- 
pearance of  albumen. 

The  real  diagnostic  difficulties  lie:  (a)  in  distinguishing  acute 
and  curable  cases  from  chronic  confirmed  ones ;  (6)  in  determin- 
ing the  precise  anatomical  changes  going  on  in  the  kidneys ; 
and  (c)  in  detecting  the  disease  when  it  is  encountered  masked 
by  an  inflammatory  complication  or  a  uraemic  paroxysm.. 

(a)  The  case  must  be  considered  as  belonging  to  the  chronic 
and  confirmed  class,  if  the  disease  have  crept  on  insidiously,  or 
if  it  be  found  complicated  with  chronic  phthisis,  caries,  long- 
continued  suppurations,  constitutional  syphilis,  enlarged  liver 
or  spleen,  or  hj'pertrophy  of  the  left  ventricle. 

If  the  invasion  have  been  acute,  and  the  albuminuria  still  lin* 
ger  after  the  abatement  of  the  febrile  symptoms,  time  becomes 
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a  necessary  element  in  the  diagnosis.  With  every  day  that 
passes  by  without  diminution  of  albumen  in  the  urine,  the  fear 
^ows  stronger  that  the  disease  has  become  confirmed.  In  such 
a  conjuncture  the  character  of  the  urinary  deposit  supplies  im- 
portant information.  If  the  epithelial  elements  and  blood  cor- 
puscles continue  to  be  freely  discharged,  and  no,  or  only  trifling, 
signs  of  fetty  changes  appear  in  the  renal  derivatives,  there  is 
good  reason  for  confidence  that  the  observer  has  to  do  with  the 
declining  stages  of  an  acute  disorder.  If,  on  the  other  hand, 
albumen  persist  in  considerable  quantity  after  the  pyrexia  has 
passed  away,  and  after  blood  has  ceased,  or  almost  ceased,  to 
appear  in  the  urine,  it  is  probable  that  the  disease  has  lapsed 
into  a  chronic  and  confirmed  state ;  and  if,  in  addition  to  these 
untoward  signs,  the  deposit  exhibit  marked  fatty  change,  that 
probability  becomes  a  ceitainty. 

It  must  not  be  forgotten  that  patients  suflfering  from  chronic 
Bright's  disease  are  subject  to  occasional  febrile  exacerbations, 
in  which  the  urine  becomes  scanty,  high-colored,  and  perhaps 
bloody.  Such  exacerbations  are  liable  to  be  confounded  with 
the  acute  disorder ;  and  when  there  are  no  clear  indications  of 
chronicity  in  the  previous  history,  in  the  character  of  the  jropal 
derivatives,  or  in  the  coexistence  of  complications,  the  diflferen- 
tial  diagnosis  of  the  two  conditions  may  be  quite  impracticable 
until  the  lapse  of  time  shall  have  cleared  up  the  ambiguity. 

(6)  For  the  diflferential  diagnosis  of  the  different  types  of  de- 
generation going  on  in  the  kidneys,  the  reader  is  referred  to 
the  synopses  of  distinctive  symptoms  furnished  in  the  first  sec- 
tion of  the  present  chapter  (pp.  319,  322,  327). 

(e)  When  the  case  comes  under  notice  for  the  first  time, 
masked  by  an  inflammatory  complication  (pneumonia,  endocar- 
ditis, or  pericarditis,  Ac),  a  clue  to  the  primary  disorder  must 
be  sought  in  the  previous  history  of  the  case,  and  in  the  asso- 
ciated symptoms.  When  dropsy  (or  the  history  of  any)  is  ab- 
sent, the  primary  renal  disease  is  apt  to  be  overlooked,  and  the 
case  regarded  as  one  of  simple  inflammation  of  the  organ  affect- 
ed; the  urine  (in  such  cases)  assumes  a  febrile  character,  urea 
becomes  abundant  in  it,  and  its  specific  gravity  rules  high.  If, 
under  such  circumstances,  the  quantity  of  albumen  in  the  urine 
be  but  small,  the  absence  of  Bright's  disease  may  be  counted 
on ;  but  the  converse  deduction  is  not  invariably  warranted.     In 
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pneumonia  I  have  seen  the  urine  for  some  days  "highly"  albu- 
minous without,  as  the  sequel  showed,  the  existence  of  any  renal 
degeneration.  In  pleurisy  and  pneumonia  (and  especially  the 
former)  the  simultaneous  implication  of  the  two  sides  furnishes 
a  strong  presumption  (supposing  the  urine  be  albuminous) 
that  the  inflammation  is  not  simple,  but  secondary  to  renal  dis- 
ease. The  existence  of  cardiac  hypertrophy  without  valvular 
disease,  or  of  notable  anaemia,  also  favors  the  supposition  of 
Bright's  disease. 

The  differential  diagnosis  of  uraemic  coma. and  convulsions  has 
been  already  pointed  out.  (See  p.  361.) 

The  absence  of  casts  in  an  albuminous  urine  gives  no  security 
against  the  existence  of  renal  degeneration;  indeed,  this  ab- 
sence is  generally  more  apparent  than  real.  When  the  casts  are 
few  in  number,  and  small,  they  subside  very  imperfectly,  and 
are  apt  to  escape  detection,  even  with  the  most  careful  examina- 
tion.* In  other  cases  the  absence  of  casts  is  only  temporary; 
and  I  have  known  it  most  absolute  in  some  of  those  sad  hopeless 
cases,  where  the  renal  disease  is  the  ultimate  upshot  of  an  in- 
tractable strumous  or  syphilitic  cachexia. 

Prognosis. — The  prospects  of  a  patient  suffering  from  con- 
firmed chronic  Bright's  disease  are  exceedingly  gloomy.  The 
textural  changes  in  the  kidneys  are  of  a  kind  that  do  not  admit 
of  reparation.  The  Malpighian  bodies  become  enveloped  in  an 
exudation  of  low  plastic  material,  of  which  the  only  tendency  is 
to  progressive  contraction,  and  the  tubuli  are  either  blocked  up 
with  fibrinous  plugs  or  shrivelled  into  useless  fibres.  The  gland 
is  not,  however,  equally  aftccted  throughout  all  its  parts,  and  the 
less  injured  portions  carry  on,  imperfectly,  the  depurative  func- 
tions. As  the  sounder  portions  become  more  and  more  involved 
— and  there  is  an  almost  inevitable,  though  slow,  tendency  to 
this — the  work  done  by  the  kidneys  grows  less  and  less,  and  the 
blood  is  more  and  more  contaminated  with  histolytic  and  uri- 

*  About  two  years  ago  I  was  consulted  by  a  medical  man  who  was  suffering 
from  persistent  albuminuria.  He  himself,  and  another  practitioner  who  was 
well  accustomed  to  such  inquiries^  hud  failed,  after  repeated  examinations,  to 
detect  a  single  cast  in  the  urine.  The  specimen  of  urine  sent  to  me  was  set  aside 
for  twelve  nours  in  an  appropriate  urine  glass.  At  the  end  of  that  period  I 
could  not,  after  long  searching,  discover  a  single  cast.  Next  day,  however,  the 
urine  deposited  an  abundant  sediment  of  very  minute  uric  acid  crystals.  On 
again  searching  for  casts  I  found  several  without  difficulty — the  precipitation  of 
the  uric  acid  had  carried  them  down. 
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nous  elements,  until  at  length  a  limit  is  approached,  which  is 
incompatible  with  life.  Long  before  this  extreme  limit  is 
reached,  however,  death  is  brought  about  in  a  large  number  of 
cases  by  one  or  other  of  the  numerous  complications  to  which 
the  subjects  of  renal  degeneratiou  are  obnoxious. 

In  certain  more  favorable  cases  the  structural  changes  cease 
to  advance,  the  dropsical  effusions  (if  any  existed)  are  absorbed, 
and  the  condition  of  the  patient  remains  stationary,  perhaps  for 
months,  perhaps  for  years;  and  he  may  be  able,  with  proper 
precautions,  to  prolong  existence  in  fair  comfort,  and  even  to 
pursue  light  avocations,  for  very  considerable  periods  of  time. 
Cases  protracted  to  five  and  six  years  are  not  uncommon,  and  a 
few  instances  are  recorded  in  which  the  patient  has  survived  for 
ten,  fifteen,  and  even  twenty  years.  The  tenure  of  life  under  these 
circumstances  is  exceedingly  precarious,  and  an  imprudent  in- 
dulgence or  exposure  may  bring  life,  in  a  few  hours  or  days,  to 
the  verge  of  destruction;  the  patient  walks,  as  it  were,  on  a 
slumbering  volcano,  which  may  at  any  moment  waken  its  fires 
with  a  fatal  explosion. 

But  although  the  final  prognosis  in  chronic  and  confirmed 
eases  is  thus  unfavorable,  the  immediate  prospects  of  the  patient 
may  be  fair,  and  there  is  still  hope  that  by  judicious  management 
amelioration  of  the  more  distressing  symptoms  may  be  brought 
about.  Except  in  the  ultimate  stages  of  the  disease,  the  dys- 
peptic symptoms,  the  irregularities  of  the  bowels,  the  dropsical 
accumulations,  and  the  bronchial  catarrh,  may  be  combated 
with  good  probability  of  success.  The  following  example  is  a 
striking  illustration  how  near  an  apparent  cure  the  subsidence 
of  the  symptoms  may  proceed,  even  from  an  apparently  despe- 
rate extremity. 

Mr.  B.,  a  designer,  of  sober  habits,  8Bt.  38,  consulted  me,  May  9th, 
1862.  He  was  suffering  from  great  and  general  anasarca  with  as- 
cites. The  urine  was  scanty  and  intensely  albuminous.  There  was 
an  abundant  deposit  of  tube-casts  and  renal  epithelium.  These 
structures  exhibited  the  appearances  of  advanced  fatty  degeneration. 

The  patient  stated  that  the  dropsical  symptoms  had  existed  a 
twelve-month,  and  had  come  on  gradually — first  in  the  feet,  then  in 
the  face — without  known  cause. 

A  fortnight  afler,  I  was  requested  to  see  Mr.  £.  at  his  own  house. 
He  was  then  confined  to  bed ;  the  swellings  had  considerably  in- 
creased ;  the  legs  were  tense,  and  incapable  of  being  moved  from 
excessive  oedema;  the  peritoneal  effusion  was  very  great.     There 
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was  severe  dyspnosa  (orthopnoea)  and  frequent  vomiting.    The  urine 
was  almost  suppressed. 

Taking  into  consideration  the  state  of  the  urine,  the  character  of 
the  deposit,  and  the  time  the  disease  had  already  existed,  together 
with  the  threatening  gravity  of  the  general  symptoms,  it  seemed 
hardly  possible  that  the  patient  could  rally  to  anything  like  seeming 
health ;  and  yet  this  took  place.  Compound  jalap  powders  were 
administered  freely,  and  blanket  baths  applied  daily.  Copioas 
watery  motions  were  produced ;  the  legs  burst,  aod  an  immense 
quantity  of  fluid  drained  away.  Improvement  went  on  steadily  in 
the  course  of  the  ensuing  month ;  in  September  the  dropsy  and  as- 
cites had  nearly  disappeared.  A  specimen  of  urine  (of  which  the 
flow  was  copious)  wUs  sent  to  me  at  this  time  for  examination.  It 
was  only  slightly  albuminous,  and  afler  a  diligent  search  I  failed  to 
detect  any  casts. 

I  did  not  see  the  patient  afler  this;  but  Mr.  Briggs,  with  whom  I 
saw  the  case,  informs  me  that  shortly  after,  the  patient  went  to 
Wales,  where  he  continued  to  improve :  the  oedema  disappeared 
almost  entirely ;  the  appetite  returned;  and  the  strength  was  so  far 
restored  that  he  was  able  to  walk  fifteen  miles  in  a  day. 

On  his  return  to  town,  however,  the  dropsical  symptoms  reap- 
peared, and  increased ;  and  a  cough  set  in,  accompanied  with  pnra- 
lent  expectoration.  The  pulmonary  symptoms  gradually  advanced, 
and  he  died  in  September,  1803,  about  eighteen  months  after  I  had 
first  seen  him. 

The  favorable  and  unfavorable  signs  in  Bright's  disease  have 
relation  to  the  state  of  the  skin,  the  duration  of  the  disease,  the 
degree  of  deviation  of  the  urine  from  its  natural  quantity  and 
composition,  and  the  existence  of  complications. 

The  signs  which  indicate  that  an  unfavorable  termination  is 
not  far  distant  arc :  obstinate  dryness  of  the  skin,  the  urine, 
which  had  previously  been  abundant,  becoming  steadily  scantier 
without  proportionate  increase  in  the  specific  gravity,  evidence 
that  the  disease  has  existed  some  years,  repeated  recurrence  of 
ursemic  phenomena,  excessive  serous  effusion,  excessive  cardiac 
hypertrophy,  a  persistently  feverish  state.  Speedy  death  is  in- 
dicated by  the  breaking  forth  of  pneumonia  or  pericarditis,  by 
suppression  of  urine  or  uncontrollable  vomiting  and  diarrhoea. 
The  absence  of  these  signs  may  be  construed  in  a  favorable 
sense,  as  indicating  a  stationary  state,  and  the  probability  that 
the  final  issue  may  be  yet  far  distant. 

An  excessive  proportion  of  albumen  in  the  urine,  although  • 
proof  of  the  activity  of  the  morbid  process,  and  therefore  a  sign 
of  evil  augury,  is  not  necessarily  prophetic  of  impending  death. 
In  a  case  which  I  saw  with  Mr.  Stephens,  the  urine,  which  waa 
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examined  almost  daily,  became  constantly  solid  on  boiling,  for 
a  period  of  more  than  two  months.  During  this  period  the 
patient's  condition  was  stationary ;  he  w^  then  seized  with  fatal 
pneamonia,  of  which  he  speedily  perished. 

TREATMENT. 

In  the  management  of  cases  of  confirmed  Bright's  disease, 
three  objects  are  to  be  especially  aimed  at,  namely :  (a)  to  hin- 
der the  further  extension  of  the  structural  changes  in  the  kid- 
neys ;  (6)  to  prevent  the  occurrence  of  ursemic  and  inflammatory 
accidents ;  and  (e)  to  palliate  or  remove  certain  threatening  or 
burdensome  symptoms — ansemia,  dropsy,  dyspeptic  and  uraemic 
phenomena,  &c. 

To  fulfil  the  first  indication,  the  conditions  under  which 
the  complaint  originated  must  be  carefully  traced  out,  and  the 
patient  removed  as  completely  as  possible  from  their  further 
influence.  In  some  instances  this  is  practicable;  as  when  the 
disease  follows  intemperance  or  long-continued  exposure  to  wet 
and  cold.  In  protracted  suppurations,  necrosis,  caries,  joint 
disease,  stricture  of  the  urethra  and  old  vesical  inflammation, 
the  possibility  of  the  development  of  renal  degeneration  should 
be  kept  in  view  by  the  surgeon,  and  should  have  weight  in 
considering  the  propriety  of  operation.  In  all  such  aftections 
the  condition  of  the  urine  should  be  narrowly  watched;  and 
the  first  appearance  of  albumen  is  a  warning  that  the  oppor- 
tunity for  operative  procedures  is  slipping  away,  never  to 
return. 

There  is.no  evidence  that  local  counter-irritants  of  the  severer 
class — issues,  setons,  moxas,  &c. — applied  over  the  kidneys, 
exert  any  good  eflfect;  and  the  ulcerations  they  sometimes 
leave  are  apt  to  prove  intractable.  •  Mustard  poultices  and 
tincture  of  iodine  may  be  applied  when  the  loins  are  the  seat 
of  aching  pain;  but  their  influence  on  the  renal  lesion  is 
probably  nU.  Blisters  are  inadmissible  on  account  of  their 
specific  irritating  effects  on  the  urinary  system. 

The  patient  should  be  habitually  clothed  in  flannel,  both 
limbs  and  trunk;  and  the  activity  of  the  skin  should  be  further 
encouraged  by  moderate  walking  or  carriage  exercise,  and  the 
occasional  use  of  warm  baths  and  frictions  of  the  surface. 
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The  bowels  should  be  opened  at  least  once  daily,  and  the  diet 
should  be  light  and  nutritious.  Milk  agrees  well  with  the 
majority  of  this  class  of  patients,  and  may  be  fipeely  partaken 
of.  Two  or  three  glasses  of  claret  or  hock  daily,  or  a  glass  of 
sound  beer,  are  permissible;  but  the  stronger  wines  and  all 
spirits  agree,  as  a  rule,  badly,  and  should  not  be  allowed  unless 
special  circumstances  imperatively  call  for  their  administration. 

Medicinal  agents  of  roborant  character  should  be  exhibited 
from  time  to  time — but  especially  preparations  of  iron.  I  have 
been  in  the  habit,  when  the  secondary  symptoms  or  complica- 
tions do  not  call  for  special  treatment,  of  contenting  myself 
with  giving  15  or  25  drops  of  the  muriated  tincture  of  iron  in  a 
wineglass  of  water  night  and  morning — combined,  in  cases  of 
strumous  affinities,  with  cod-liver  oil.  If  the  tincture  produces 
headache  or  disturbs  digestion,  some  other  chalybeate  must  be 
substituted — the  citrate  of  iron,  citrate  of  iron  and  quinine,  the 
syrups  of  the  phosphate  or  the  iodide  of  iron,  the  saccharated 
carbonate  or  the  ferrum  redactum.  One  or  other  of  these  pre- 
parations can  generally  be  made  to  agree.  It  is  important  to 
get  patients  with  chronic  Bright's  disease  to  take  iron,  for  satu- 
ration of  the  system  with  iron  is  the  best  safeguard  against  the 
profound  anaemia  which  is  a  fertile  source  of  danger  and  dis- 
tress to  the  sufferers  from  chronic  renal  degeneration. 

Are  there  any  medicinal  substances  capable  of  exercising 
control  over  the  quantity  of  albumen  lost  by  the  urine?  Exact 
observations  do  not  give  an  affirmative  answer  to  this  question, 
though  a  certain  reputation  has  been  gained  by  the  mineral 
acids  (especially  nitric  acid),  iodide  of  potassium,  tannin  and 
gallic  acid.  Dr.  Parkes  exhibited  large  doses  of  tannin  and 
gallic  acid  without  producing  any  diminution  of  albumen.  I 
have  in  a  number  of  cases  used  gallic  acid  for  a  period  of  many 
weeks,  but  could  not  convince  myself  in  a  single  instance  that 
it  had  any  favorable  influence  on  the  excretion  of  albumen,  and 
in  some  instances  it  occasioned  serious  gastric  disturbance. 
Oppolzer  has  recommended  alum,  and  the  trials  of  Heller  sup- 
port this  recommendation. 

Knowing  as  we  do  that  persons  with  albuminuria  and  de- 
generated kidneys  may  preserve  passable  health  for  years,  so 
long  as  digestion  is  good,  the  blood  not  too  impoverished,  and 
the  complications  kept  away,  the  practitioner  is  not  jastified  in 


TBBATMENT.  869 

interfering  too  actively  when  this  stationary  condition  is  main- 
tained ;  he  should  confine  himself  to  the  enforcement  of  sound 
hygienic  rules  and  preventive  measures.  The  patient  should  be 
made  clearly  to  understand  that  he  is  to  treat  himself  as  a 
valetudinarian ;  and  that  in  his  clothing,  his  eating,  drinking, 
exercise,  and  general  mode  of  life,  he  must  go  by  rule,  as  the 
sole  condition  of  not  running  the  most  fatal  risks. 

The  most  effective  means  of  combating  the  dropsical  effusions 
are  hydragogue  cathartics  and  warm  baths.  For  general  use 
there  is  no  hydragogue  superior  to  the  compound  jalap  powder 
with  an  additional  quantity  of  the  bitartrate.  It  acts  quickly, 
and  procures  two  or  three  copious  watery  stools.  The  objection 
to  its  use  is  the  nausea  and  sickness  which  it  too  often  occasions. 
To  diminish  this  inconvenience  as  much  as  possible,  an  active 
dose  (for  an  adult  5iij  of  the  bitartrate,  and  15  or  20  grains  of 
jalap  corrected  with  a  little  ginger)  should  be  administered  early 
in  the  morning  twice  or  thrice  a  week.  The  operation  of  the 
medicine  passes  over  in  a  few  hours ;  and  the  patient  has  leisure 
to  recruit  himself  in  the  intervals  between  the  doses.  This 
proceeding  is  less  harassing  than  to  keep  up  a  continuous 
purgation  of  less  activity. 

Christison  speaks  in  high  terms  of  gamboge,  which  he  em- 
ployed in  doses  of  5  grains,  sometimes  7,  and  very  rarely  9 
grains,  every  second  day,  or  in  urgent  circumstances  every  day. 
To  prevent  griping  he  had  it  finely  pulverized  with  half  a 
drachm  of  the  bitartrate  of  potash.  Colocynth,  scammony,  and 
elaterium  have  also  been  employed  on  diverse  hands.  When 
the  serous  accumulation  is  very  threatening,  and  immediate 
effects  are  demanded,  no  remedy  is  superior  to  elaterium.  It 
may  be  given  in  doses  of  one-sixth,  or  one-fourth,  of  a  grain 
every  three  or  four  hours,  until  free  evacuations  have  been  ob- 
tained. In  the  employment  of  purgatives,  it  must  not  be  over- 
looked that  exhausting  diarrhoea  sometimes  occurs  spontane- 
ously in  the  later  periods  of  the  disease,  and  that  the  use  of 
drastics  has  been  known  to  originate  this  untoward  symptom. 
It  is  necessary,  therefore,  to  watch  the  action  of  these  evac- 
uants,  and  to  immediately  desist  from  their  use  if  the  diarrhoea 
show  signs  of  proving  intractable. 

Warm  baths  are  unquestionably  the  most  effective  of  dia^ 
phoretics;  they  not  only  promote  cutaneous  transpiration^  but 

24 


870  OHBONIO  bbight's  bisbasb. 

often  increase  the  secretion  of  urine  at  the  same  time.  They 
may  be  applied  in  all  their  varied  modifications — ^warm  water, 
hot  air,  steam,  or  the  blanket-bath.  When  one  modification 
fitils  another  may  succeed.  Dr.  Liebermeister  describes  as 
highly  effective,  a  method  of  applying  the  warm  water  bath,  by 
which  the  temperature  is  gradually  raised  after  the  bather  is 
immersed.  When  the  patient  first  enters  the  bath  the  temper- 
ature is  98°;  it  is  then  gradually  raised  by  the  admission  of 
warm  water  to  108° ;  after  remaining  in  the  bath  about  thirty- 
five  minutes  the  patient  is  packed  in  hot  blankets.^ 

Unpleasant  consequences-r-headache,  sufi[usion  of  the  fiEU^e, 
unwonted  heat  of  skin — occasionally  tbllow  the  use  of  warm 
baths,  and  may  even  necessitate  their  abandonment  Generally 
these  inconveniences  ditninish  as  the  remedy  is  repeated ;  and 
after  a  few  trials  patients  with  chronic  renal  disease  nearly 
always  take  their  baths  with  pleasure  as  well  as  with  advantage. 

Of  pharmaceutical  diaphoretics,  Dover's  powder,  James's 
powder,  and  liq.  ammon.  acetatis  have  been  chiefly  used ;  their 
eftect  is  very  uncertain. 

Diuretics  are  of  much  inferior  value  to  purgatives ;  but  when 
there  exists  a  tendency  to  spontaneous  diarrhcea  or  to  severe 
gastric  derangements,  we  are  constrained  to  abandon  the  latter 
tor  the  former.  My  experience  of  diuretics  has  not  given  me 
a  high  opinion  of  their  efficacy.  The  testimony  of  authors  on 
their  utility  is  conflicting.  In  judging  of  their  effects,  some 
observers  have  not  sufficiently  considered  that  a  spontaneous 
diuresis  is  the  normal  outgoing  of  acute  renal  dropsy  tending  to 
recovery ;  and  that  in  patients  with  contracting  kidneys  profuse 
diuresis  is  an  ordinary  feature  of  the  quiescent  state  in  the 
middle  periods  of  the  disorder,  so  that  when  the  urine  becomes 
scanty  and  the  dropsical  eflusions  increase  during  an  intercur- 
rent febrile  exacerbation,  the  re-establishment  of  the  diuresis  and 
the  diminution  of  the  anasarca  on  regaining  the  quiescent  con- 
dition, must  not  be  too  hastily  attributed  to  the  diuretic  which 
chanced  to  be  employed  pending  the  pyrexial  attack. 

Diuretics  of  the  most  opposite  classes  have  been  recom- 
mended by  different  writers.  Bright,  who  had  but  slight  con- 
fidence in  diuretics,  was  in  the  habit  of  prescribing  uva  ursi  and 

1  Prag.  Yierteljahrschr.,  1861. 
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pyrola  umbellata.  Christison  relied  on  digitalis  combined  with 
cream  of  tartar.  Bayer  perceived  little  advantage  in  digitalis 
or  squills,  and  he  found  that  they  almost  always,  at  length,  de- 
ranged the  stomach.  Horseradish  tea,^  according  to  his  ex- 
perience, offered  of  all  diuretics  the  best  chance  of  success. 
Spruce  beer  is  a  much  more  agreeable  beverage,  and  its  diuretic 
action  is  probably  not  inferior.  My  colleague.  Dr.  Eason  Wil- 
kinson, has  repeatedly  obtained  good  results  from  its  use ;  and  on 
his  recommendation  I  have  tried  it  myself  in  a  number  of  cases, 
with  favorable  effects ;  it  agrees  well  with  the  stomach,  -and 
quenches  the  thirst,  which  not  unfrequently  torments  patients 
with  Bright's  disease,  more  effectually  than  any  beverage  I 
know. 

Tincture  of  cantharides  was  employed  by  Dr.  Wells  in  seven 
eases,  in  doses  of  30,  50,  and  even  60  drops  per  day,  with  good 
effect  in  five.  Rayer  also  reports  well  of  it  in  some  cases ;  but 
he  adds,  not  without  reason,  "  it  is  an  uncertain  remedy,  which 
might  be  dangerous  in  inexperienced  hands." 

I  have  tried  in  my  own  practice  dandelion,  broom-tops,  and 
belladonna,  with  unsatisfactory  results. 

When  other  means  of  evacuating  the  dropsical  effusions  fail, 
and  the  tension  of  the  integuments  threatens  erythema  and 
gangrene,  there  is  yet  a  resource  in  acupuncture  or  incision  of 
the  legs.  This  rapid  and  easy  method  has  the  disadvantage 
that,  unless  stringent  precautions  are  taken,  the  punctures  are 
liable  to  become  the  focus  of  erysipelatous  inflammation,  which 
may  spread  and  pass  into  sphacelus,  with  disastrous  conse- 
qnences.  This  mishap  is  quite  as  likely  to  follow  needle  punc- 
tures as  incisions,  and,  after  trial  of  both  plans,  I  prefer  the 
latter.  One  or  two  cuts  with  a  lancet  should  be  made  length- 
wise in  the  calf  of  the  leg,  or  one  of  them  may  be  placed  on  the 
dorsnm  of  the  foot.  The  incisions  should  be  three-quarters  of 
an  inch  long,  and  penetrate  fairly  into  the  subcutaneous  tissue. 
To  prevent  erysipelas  the  following  directions  should  be  carried 
out :  the  incised  member  should  be  wrapped  in  hot,  moist  flan- 
nels ;  these  should  be  changed  frequently — at  first  every  two  or 

1  Half  an  ounce  of  the  root  infused  in  two  pints  of  water  was  the  dose  with 
which  Bayer  osually  began  ;  this  was  gradually  increased  to  one  and  one  and  a 
half  ounces.  The  dried  root  makes  a  less  acrid  infusion  than  the  fresh  root,  of 
which  a  smaller  quantity  must  be  used.  (Mai.  d.  Keins  ii,  p.  152.) 
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three  hours.  At  every  change,  the  legs,  and  especially  the  in- 
cised parts,  should  be  thoroughly  sponged  with  warm  water, 
and  the  flanne]s  which  are  soaked  with  the  discharge  should  be 
completely  cleansed  before  they  are  reapplied.  Traube  recom- 
mends that  the  incisions  be  frequently  washed  with  chlorine 
water.  Under  such  precautions  this  treatment  may  be  carried 
out  with  safety — always  with  great  relief  at  the  time,  and  some- 
times with  prolonged  advantage. 

In  those  cases  which  are  characterized  by  a  copious  flow  of 
uriue  (contracting  kidney),  dropsical  effusions,  if  present  at  all, 
are  usually  slight  and  partial;  and  their  existence  depends 
chiefly  on  the  watery  state  of  the  blood,  and  the  lowered  toni- 
city of  the  bloodvessels.  In  these  cases,  diuretic  and  cathartic 
remedies  avail  little  to  diminish  the  oedema :  better  results  are 
obtained  by  ferruginous  preparations,  tonics,  and  mineral  acids. 
K  the  patient's  general  health  can  by  these  means  be  eflS^toally 
improved,  the  serous  effusions  will  not  delay  their  disappearance. 
It  is  in  cases  of  this  class  likewise  that  change  of  air,  or  even  a 
sea-voyage,  may  be  recommended,  provided  always  that  the 
disease  be  not  too  far  advanced. 

The  treatment  of  bronchial  catarrh  and  secondary  inflammations 
requires  to  be  undertaken  with  a  remembrance  of  the  primary 
mischief.  Mercury  and  bloodletting  are  inadmissible — ^the 
former  (unless  in  the  most  guarded  way)  on  account  of  the 
peculiar  susceptibility  of  the  system  in  Bright's  disease  to  mer- 
curial preparations,  the  latter  on  account  of  the  deep  under- 
mining of  the  strength  which  has  already  taken  place.  In- 
ternal antiphlogistics — aconite,  digitalis,  and  antimony — may  be 
freely  used;  also  external  applications — chloroform  epithems, 
hot  poultices,  dry  cupping,  &c. 

The  di/speptic  symptoms  are  readily  controlled  in  the  early 
periods  by  a  careful  revision  of  the  diet,  and  the  use  of  vege- 
tabfe  bitters,  prussic  acid,  and  antacids.  When  obstinate  vom- 
iting of  ursemic  origin  sets  in,  it  is  very  difficult  to  subdue; 
creasote,  morphia,  and  ice  permitted  to  melt  in  the  mouth,  are 
the  most  eftective  remedies.  Diarrhoea  of  similar  origin  must 
be  combated  by  acetate  of  lead,  opium,  and  sulphuric  acid. 

When  urannic  symptoms  show  themselves,  renewed  efforts 
should  be  made  to  increase  the  flow  of  urine,  and  to  awaken 
the  vicarious  activity  of  the  skin  and  intestines  by  the  mea- 
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snres  already  described.  If  coma  and  convulsions  have  actually 
seized  the  patient,  further  energetic  action  is  demanded.  Fre-^ 
richs,  consistently  with  his  view  that  carbonate  of  ammonia 
is  the  actual  poison  in  these  cases,  recommends  a  treatment 
designed  to  neutralize  the  free  ammonia,  and  reduce  it  to  a 
state  of  innocuous  combination.  He  directs  chlorine  (which 
may  be  inhaled  in  the  gaseous  state,  or  taken  dissolved  in  water) 
and  the  vegetable  acids  to  be  taken  internally,  the  body  to  be 
sponged  with  vinegar,  and  vinegar  to  be  used  in  injections. 

During  the  convulsive  paroxysm,  chloroform  inhalation  is 
the  most  prompt  and  ready  means  of  controlling  the  spasms. 
When  the  ursemic  paroxysm  begins  with  drowsiness  and  gra- 
dually passes  on  to  insensibility,  or  when  convulsions  occur  only 
as  breaks  in  a  continuously  comatose  condition,  chloroform 
affords  no  prospect  of  relief. 

At  the  time  when  Bright,  Christison,  and  Eayer  published  on 
this  subject,  everything  in  the  shape  of  an  apoplectic  or  convul- 
sive seizure  was  the  signal  for  immediate  and  copious  venesec- 
tion ;  it  is  not  surprising,  therefore,  to  find  in  the  cases  they 
reeonnt  that  free  and  repeated  bleedings  are  almost  invariably 
chronicled  in  the  next  sentence  to  that  announcing  the  advent  of 
the  unemic  paroxysm.  Dr.  Richardson  has  recently  advocated 
the  same  plan.  The  immediate  effect  is,  unquestionably,  in  a 
large  number  of  cases,  to  relieve  the  insensibility;  consciousness 
sometimes  returns  as  the  blood  flows.  But  the  indiscriminate 
use  of  this  powerful  remedy  is  the  surest  way  to  bring  it  into 
ultimate  disrepute.  A  distinction  should  be  drawn  according 
as  the  renal  disorder  is  acute  or  chronic,  and  according  to  the 
strength  and  geneVal  condition  of  the  patient.  It  must  be  borne 
in  mind  that  an  impoverished  and  watery  state  of  the  blood  is 
an  effective  &ctor  in  the  generation  of  ursemic  phenomena,  and 
that  a  bloodletting,  though  it  may  relieve  a  present  attack,  in- 
creases the  predisposition  to  future  attacks.  In  the  ursemic 
coma  of  acute  Bright's  disease,  and  in  certain  classes  of  puerpe- 
ral eclampsia,  the  blood  is  as  yet  not  materially  impoverished, 
and  the  type  of  renal  mischief  is  one  that  gives  full  hope  of 
eventual  recovery,  while  the  attack  itself  is  of  extreme  danger. 
In  these,  venesection — free,  and  even  repeated — is  decidedly  and 
urgently  demanded.  But  the  matter  stands  otherwise  when  the 
renal  mischief  is  chronic  and  incurable.    The  attacks  themselves 
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are  not  so  imminently  dangerous  as  when  occurring  in  the  acute 
form  of  the  disease ;  patients  frequently  survive  repeated  ursemic 
paroxysms  without  the  «d  of  venesection;  the  blood  is  com- 
monly  thin  and  poor ;  and  lastly,  there  is  not  any  prospect  of 
ultimate  recovery.  Under  these  circumstances  loss  of  blood  is 
more  likely  to  shorten  than  to  lengthen  life.  Further,  as  Christi- 
8on  remarks  (speaking  of  advanced  renal  mischief),  when  the 
torpor  becomes  considerable  the  cemoval  of  blood  seems  of  little 
or  no  use.  In  some  of  the  cases  reported  by  Bright,  death  oc- 
curred firom  coma  on  the  very  day  of  free  and  repeated  venesec- 
tion. I  can  only  conceive  of  two  contingencies  in  which  with- 
drawal  of  blood,  in  quantity,  is  justifiable  in  chronic  renal  disease; 
one  is,  when  coma  comes  on  rapidly  in  a  person  whose  coustita- 
tion  is  not,  as  yet,  seriously  deteriorated,  and  whose  prospects 
of  life  (abstracting  the  uraemia)  may  extend  to  many  months  or 
some  years ;  the  other  is,  when  there  is  a  necessity  for  tem- 
porary restoration  of  the  faculties  paramount  to  the  general 
chance  of  prolonging  life. 

When  the  comatose  symptoms  come  on  gradually,  the  mea- 
sures before  enumerated  should  in  every  case  take  precedence 
of  bloodletting. 
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Purulent  formations  in  the  substance  of  the  kidney  arise 
under  three  conditions,  namely :  (1),  phlegmonoid  inflammation 
ending  in  circumscribed  abscess ;  (2),  multiple  abscesses  from 
purulent  infection ;  and  (8),  occasionally  jfrom  embolism.^ 

■ 

1  Dr.  Johnson  describes  another  form  of  *<  suppurative  nephritis,"  in  which 
pas  is  produced  in  the  uriniferous  tubes  by  transformation  of  the  renal  epithe- 
lium. This  condition  he  found  associated  with  the  occurrence  of  "  purulent 
casts"  in  the  urine.  I  have  frequently  noticed  cat>ts  of  this  character,  but  am 
disposed  to  cxplnin  their  appearance  differently.  It  is  not  very  rare  in  Bright't 
disease,  to  find,  in  the  urine,  cells  attached  to  fibrinous  casts  with  double  or 
triple  nuclei.  But  this  Is  no  more  evidence  of  pus  than  the  occurrence  of  the 
pale  corpuscles  in  the  blood  (which  are,  anatomically,  indistinguishable  from 
pas  corpuscles)  is  evidence  of  pus  in  the  blood.  When  the  renal  cells  prolifer- 
ate rapidly,  the^  assume  very  much  the  appearance  of  pus  corpuscles,  and  dis- 
play cleft  nuclei. 

The  cases  adduced  by  Dr.  Johnson  are  quite  inconclusive ;  the  first  (case  28) 
was  an  example  of  Bright's  disease  complicated  with  boils ;  pyemia  followed, 
and  metastatic  abscesses  were  found  in  the  kidneys  and  lungs  :  the  second  case 
(No.  29)  seems  to  have  been  an  example  of  the  mottled  white  kidney  acutely 
developed — complicated  with  cutaneous  erysipelas,  but  otherwise  not  unusual 
in  its  coarse.  In  the  third  case  dropsy  and  albuminuria  of  sudden  onset  had 
oome  on  in  an  intemperate  and  goutv  man.  Dr.  Johnson  found  purulent  casts 
in  the  urine,  bat  after  a  while  they  disappeared,  and  the  patient  survived  nearly 
a  year.  To  apply  the  term  suppurative  nephritis  to  cases  like  the  two  last  is 
likely  to  mialeRd,  for  they  differ  nowise  clinically  from  typical  Bright's  disease. 
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It  is  necessary  to  distinguish  between  abscess  situated  in  the 
substance  of  the  kidney,  and  purulent  distension  of  the  pelvis 
and  infundibula,  with  ultimate  sacculation  of  the  organ  (pyone- 
phrosis). These  two  conditions  were  confounded  under  the 
common  name  of  "  abscess  of  the  kidney,"  until  Rayer  pointed 
out  the  distinction  between  them. 

1.  Phlegmonoid  abscess  is  nearly  always  confined  to  one  kid- 
ney. It  may  be  due  to  external  violence  (blows  or  Mis  on  the 
loins),  or  to  inflammation  and  suppuration  round  a  calculus  or 
calculi  lodged  in  the  substance  of  the  gland,  or  it  may  arise 
as  a  sequence  to  suppuration  of  the  lower  urinary  passages.  In 
the  last-mentioned  cases  the  abscess  is  generally  due  to  exten- 
sion of  inflammation  by  continuity  of  tissue  along  the  straight 
ducts  of  the  pyramids ;  sometimes,  however,  where  the  primary 
inflammation  is  confined  to  the  bladder  or  urethra,  the  connec- 
tion of  the  two  (pyaemia  being  absent)  is  diflBLcult  to  explain, 
except  on  the  obscure  idea  of  sympathy.  An  abscess  formed 
in  any  of  these  ways  may  involve  the  whole  kidney  in  destruc- 
tion, and  convert  it  into  a  bag  of  pus. 

An  abscess  of  the  kidney  generally  opens  into  the  pelvis  of 
the  organ,  and  its  contents  are  discharged  by  the  ureter.  This 
is  by  far  the  most  favorable  issue.  Sometimes  the  pus  works 
its  way  out  in  other  directions ;  it  may  penetrate  the  tunica 
propria  posteriorly,  and  be  evacuated  in  the  loins ;  and  recover- 
ies have  taken  place  even  after  this  event,  though  generally  such 
cases  prove  ultimately  fatal.  A  renal  abscess,  more  rarely, 
bursts  into  the  colon  or  duodenum,  and  is  discharged  by  stool ; 
or  it  penetrates  into  the  peritoneal  sac,  causing  rapid  death ;  in 
still  rarer  cases,  it  has  been  known  to  push  into  the  cavity  of 
the  thorax  and  be  evacuated  by  coughing. 

The  symptoms  of  circumscribed  abscess  of  the  kidney  are 
pain  in  the  affected  organ,  fever,  haematuria,  successive  (often 
regular)  rigors;  and,  if  the  collection  be  sufficiently  large,  a 
fulaess  or  'fluctuating  tumor  is  perceived  in  the  renal  region. 
When  the  abscess  bursts  into  the  infundibula  there  is  sudden 
and  copious  discharge  of  pus  with  the  urine— or,  if  it  burst  into 
the  intestines,  with  the  stool — followed  by  simultaneous  subsi- 
dence of  the  tumor.  In  the  absence  of  fulness  in  the  renal 
region,  or  of  signs  of  pointing  in  the  loins,  the  diagnosis  is  ne- 
cessarily uncertain.    Perinephritic  abscess  is  sometimes  acoom* 
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panied  with  hsematuria,  and  other  signs  greatly  resembling 
those  of  abscess  in  the  renal  substance.*  Albuminuria  is  by  no 
means  a  necessary  symptom  of  suppuration  in  the  kidney.  It 
may  be  wholly  absent,  or  the  urine  may  contain  a  small  quan- 
tity of  albumen.  When  abscesses  of  the  kidney  form  slowly  in 
the  course  of  suppurating  disease  of  the  lower  urinary  passages, 
they  are  usually  unassociated  with  any  special  symptoms,  and 
their  existence  may  not  be  suspected  until  the  autopsy. 

Sometimes  the  contents  of  a  renal  abscess,  instead  of  being 
evacuated,  are  gradually  inspissated;  the  liquid  parts  of  the  pus 
are  absorbed,  and  the  residue  is  dried  up  into  a  putty-like  mass 
containing  shrunken  pus  corpuscles  mixed  with  considerable 
quantities  of  phosphate  and  carbonate  of  lime.  When  an  ab- 
scess dries  up  in  this  manner  it  may  lie  permanently  latent,  and 
give  no  further  trouble.  The  destruction  of  one  kidney  in  this 
way  is  compensated  by  enlargement  of  the  opposite  healthy  or- 
gan, which  is  thus  enabled  alone  to  carry  on  the  renal  function. 

TYeeUment. — When  external  violence  has  been  so  inflicted  that 
there  is  reason  to  apprehend  suppurative  inflammation,  the  loins 
should  be  freely  cupped  or  leeched;  absolute  rest  and  low  diet 
shoald  be  enjoined  for  several  days,  and  the  bowels  kept  open 
by  emollient  glysters.  The  same  treatment  should  be  followed 
lit  principle,  but  modified  to  suit  the  accompanying  circum- 
stances, if  abscess  is  threatened  from  renal  calculi. 

When  signs  of  pointing  in  the  loins  are  recognized,  they 
should  be  encouraged  by  warm  poultices;  and  as  the  pus  ap- 
proaches the  surface  it  should  be  evacuated,  in  order  to  forestall 
the  danger  of  evacuation  by  the  more  dangerous  channels  of  the 
peritoneum  or  thorax.  Too  often  the  original  cause  of  the  sup- 
puration* (impacted  calculi  or  disease  of  the  lower  urinary  pas- 
sages) is  irremovable,  and  the  evacuation  of  one  abscess  is  liable 
to  be  followed  by  the  formation  of  others,  which  at  length  ex- 
haust the  patient' 

1  See  a  caue  by  Todd,  Clin.  Lect.  on  TJr.  Dis.,  p.  89. 

'  lUiutrative  cases  of  abscess  of  the  kidney  may  be  found  (in  addition  to  those 
indicated  at  the  head  of  the  chapter)  in  the  following  sources:  Lancet,  1S47,  i, 
p.  886;  1868,  i,  p.  82;  1868,  ii,  p.  69.  Med.  Times  and  Gaz.,  1864,  i,  p.  28;  and 
11,  p.  211,  843.  Med.  Gazette,  vol.  xix,  p.  888;  xxiv,  p.  668;  xxvii,  p.  141 ;  xlv, 
p.  262.  Path.  Soc.  Trans.,  1849-1860,  p.  284;  vol.  v,  p.  178,  179;  xiii,  p.  181. 
Gas.  Hebd.,  1868,  p.  40.  Dublin  Hosp.  Gaz.,  1864,  p.  147;  and  vol.  i,  p.  121. 
Med.  Cbir.  Rev.  (1824-1884),  new  series,  xii,  p.  81;  xix,  p.  169,284.  Med. 
Commentaries,  vii,  p.  41.  Med.  Facts  and  Obs.,  vi.  No.  8.  Encycl.  d.  Sc.  Med., 
▼.  64,  h.  19.  Wilson,  Lects.  on  Dis.  of  Ur.  Organs,  Lond.  1821,  p.  281,  288. 
Bennett,  Clin.  Lectf.,  2d  ed.,  p.  781.    Ulrich,  citod  by  Bosenstein,  1.  c,  p.  287. 
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2.  Midtiple  or  metastatic  abscesses. — Secondary  abscesses  are  some- 
times found  in  the  kidneys,  as  well  as  other  parts  of  the  body, 
after  death  from  pysemia.  The  kidneys  Are,  however,  less  fire- 
quently  the  seat  of  such  abscesses  than  the  lungs  and  liver.  In 
2161  autopsies  performed  at  St  George's  Hospital,  Dr.  Cham- 
bers found  pyaemic  abscesses  in  the  kidneys  12  times;  in  the 
lungs  106  times,  and  22  times  in  the  liver.  The  implication  of 
the  kidneys  has  been  found  in  pysemia  from  almost  every  cause 
— after  amputations,  lithotomy,  lithotrity,  and  other  surgical 
operations,  gangrenous  affections,  carbuncle,  glanders,  variola, 
chronic  suppurations,  especially  of  the  lower  urinary  passages. 
In  four  instances  Dr.  Chambers  found  the  kidneys  free  from  ab- 
scesses when  the  pysemia  had  arisen  from  disease  of  the  urinai; 
passages  themselves. 

The  primary  disorder  (pysemia)  is  of  such  overwhelming 
gravity,  that  the  renal  lesion  becomes  by  comparison  unimpor- 
tant. No  symptoms  are  known  whereby  the  existence  of  mul- 
tiple abscesses  in  Irhe  kidneys  can  be  predicated  with  certaintf 
during  life.  A  strong  probability  that  such  abscesses  exist  will 
arise  if,  with  evident  pyaemia,  the  renal  regions  are  painful  on 
pressure,  and  a  considerable  quantity  of  albumen  be  discharged 
with  the  urine. 

Sometimes  the  secondary  abscesses  in  pysemia  are  almost  con- 
fined to  the  kidneys,  as  in  the  following  example : 

On  Jan.  9, 1865, 1  examined  the  body  of  a  man,  set.  about  45,  who 
had  diod  in  the  Salford  Workhouse,  a  day  or  two  after  his  admis- 
sion, of  some  obseuro  disease.  The  bladder  was  found  thickened  and 
contracted;  the  mucous  membrane  softened,  red,  and  congested,  bat 
not  ulcerated.  The  ureters  were  dilated  to  the  thickness  of  a  large 
quill.  The  kidnevs  were  enlarged'to  about  twice  their  natural  siie, 
and  riddled  with  hundreds  of  minute  abscesses,  the  largest  of  which 
were  about  the  size  of  a  horse-bean,  and  the  smallest  like  pins* 
heads.  They  were  distributed  through  the  substance  of  the  oreianB 
and  on  their  surfaces,  mostly  aggregated  into  groups  varying  nt>m 
the  size  of  a  sixpence  to  that  of  a  florin.  Each  abscess  was  surround- 
ed with  a  red,  inflamed  areola.  Some  of  those  on  the  sarface  ap- 
peared thinned  away  almost  to  bursting,  and  in  places,  resembled  a 
patch  of  herpetic  eruption.  Not  one  of  these  abscesses  had  opened 
into  the  infundibula;  and  if  pus  had  made  its  way  into  the  ureter 
fh)m  the  kidney,  it  must  have  drained  along  the  uriniferoos  duets. 
On  section  it  was  seen  that  the  little  abscesses  displayed  a  general 
tendency  to  arrange  themselves  end  to  end,  in  lines  followmg  the 
directions  of  the  ducts  of  the  pyramids. 
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There  were  about  8  oz.  of  urine  in  the  bladder :  it  deposited,  on 
standing,  an  abundant  sediment  of  pus ;  it  also  contained  a  good 
deal  of  albumen^more  than  the  pus  accounted  for.  Carefhl  exam- 
ination failed  to  discover  casts  of  tubes  of  any  sort. 

Both  lungs  contained  a  few  secondanr  abscesses ;  there  was  abun- 
dant recent  pleurisy  on  both  sides.  The  right  heart  was  somewhat 
dilated ;  otherwise  the  organ  was  healthy.     The  liver  was  healthy. 

The  pysBmia  in  this  case  appeared  to  have  arisen  fVom  chronic 
cystitis. 

8.  Benal  embolism. — It  was  well  known  to  Rayer  that  rheu- 
matic endocarditis  was  sometimes  attended  with  the  formation 
of  numerous  deposits  of  a  yellow  color  in  the  kidneys,  which 
he  considered  to  have  the  nature  of  plastic  lymph.  He  de- 
scribed and  figured  such  cases  under  the  designation  of  '^  ne- 
phrite rhumatismale."*  But  it  was  not  until  the  doctrine  of 
embolism  was  worked  out  by  Kirkes,  Virchow,  and  others,  that 
the  real  nature  of  these  lesions  was  understood. 

The  loose  fibrinous  vegetations  which  beset  the  aortic  and 
mitral  valves  in  endocarditis  are  apt  to  be  detached,  and  swept 
away  with  the  current  of  blood  into  the  arterial  system,  and 
to  be  finally  impacted  in  some  small  artery  in  the  brain,  kidneys, 
or  other  part.  But  it  is  not  solely  in  endocarditis  that  such 
masses  are  dislodged  and  carried  away.  The  same  may  happen 
in  atheromatous  erosions  of  the  valves  and  aorta;  or  a  portion 
of  the  fibrinous  lining  of  an  aneurism  may  be  detached  and 
whirled  away  to  the  kidneys  and  other  places.' 

The  eflfect  of  the  lodgment  of  plugs  or  emboli  from  any  of 
these  sources  in  the  arteries  of  the  kidneys  varies  with  their 
magnitude.  Small  emboli  either  do  not  produce  any  apprecia- 
ble symptoms,  or  they  merely  occasion  a  dull  uneasiness  in  the 
renal  region ;  and  their  existence  is  only  ascertained  by  inspec- 
tion after  death.  But  if  one  of  the  larger  arteries  is  plugged 
up,  not  only  does  the  occurrence  produce  symptoms  referrible 
to  the  kidneys  (sudden  acute  pain  in  the  loin  shooting  down  the 
ureter),  but  it  may,  under  favorable  circumstances,  even  be 
diagnosticated  during  life.' 

In  three  cases  of  embolism  described  by  Kirkes  (in  which 
death  ensued  from  softening  of  the  brain,  consequent  on  ob- 

>  Bayer,  1.  c,  t.  ii,  p.  78.    Atlas,  pi.  y. 

*  See  the  history  or  a  case  of  aortic  aneurism ,  by  Murchison  and  Moore,  in 
vol.  xlyii  of  the  Med.  Chir.  Trans.,  p.  129. 

*  Such  a  case  ii  related  by  Traube,  I.  c,  p.  77. 
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struction  of  one  of  the  main  cerebral  arteries,  by  a  fibrinous 
plug  derived  from  warty  vegetations  on  the  valves  of  the  left 
heart),  the  kidneys  were  the  seat  of  numerous  masses  of  yellow 
deposit  surrounded  by  red  areolae.  An  injection  thrown  into 
the  renal  artery  did  not  penetrate  in  the  least  degree  into  these 
yellow  patches.  The  further  researches  of  Virchow  and  Beck- 
mann  have  added  some  particulars  to  the  description  of  Kirkes. 
The  yellow  spots  are  situated  almost  exclusively  in  the  cortical 
substance ;  they  are  frequently  wedge-shaped,  with  their  bases 
bulging  underneath  the  tunica  propria,  and  their  apices  points 
ing  toward  the  infundibula.  They  vary  in  size  from  a  hemp- 
seed  to  a  hazel-nut.  At  first  they  look  like  red  hemorrhage 
patches;  in  the  centre  of  each  there  soon  appears  a  yellow  spot 
This  enlarges  by  cell-growth,  and  either  softens  in  the  centre 
(breaking  down  into  a  fatty  dibriSj  more  rarely  into  genuine 
pus)  or  finally  contracts  into  a  cicatricial  remnant,  with  destruc- 
tion of  the  adjacent  secreting  tissue.  It  is  necessarily  a  matter 
of  extreme  difficulty  to  demonstrate  the  existence  of  obstruc- 
tions or  plugs  in  the  minute  vessels  at  or  near  one  of  these 
yellow  spots,  and  some  doubt  yet  hangs  over  the  demonstration. 
When  one  of  the  main  branches  is  obstructed,  the  embolus  is 
more  easily  discovered,  and  the  appearances  are  somewhat 
difterent.  The  first  effect  of  cutting  off*  the  arterial  supply  of  a 
considerable  section  of  the  kidney  is  to  produce  intense  hyper- 
aemia  of  the  surrounding  parts,  which  results  in  rupture  of  the 
Malpighian  capillaries  and  effusion  of  blood  into  the  surround- 
ing  tissue.  In  this  way  a  wedge-shaped  apoplectic  area  is 
formed,  embracing  the  whole  thickness  of  the  organ. 

As  a  rule,  the  effects  of  embolism  in  the  kidney  are  of  very 
slight  clinical  importance ;  they  pass  by  in  the  immense  majority 
of  cases,  without  recognition  ;  their  occurrence  is  always  secon- 
dary to  some  much  more  grave  primary  disorder,  which  alto- 
gether dominates  the  prognosis  and  treatment.  Sometimes  the 
larger  ones  go  on  to  suppuration,  and,  still  more  rarely,  to  gan- 
grene. 
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Morbid  Anatomy. — Inflammation  of  the  pelvis  and  calices  of 
the  kidneys,  or  pyelitis,  may  be  acute  or  chronic ;  it  may  involve 
the  two  sides,  or  be  confined  to  one. 

In  curuie  pyelitis  the  mucous  membrane  is  injected;  sometimes 
minute  ecchymoses  dot  its  surface,  and  blood  may  be  eftused  on 
it;  the  epithelium  is  more  or  less  freely  shed,  and  at  a  later 
period  pus  is  formed.  In  rare  cases  the  surface  is  lined  with 
false  membranes  (diphtheritic  pyelitis)  which  are  liable  to  be 
detached,  and  to  block  up  the  ureter. 

In  chronic  pyelitis  the  mucous  membrane  has  a  dead-white 
color,  sometimes  gray,  or  slate;  either  it  is  not  at  all  injected, 
or  it  is  traversed  by  dilated  veins.  The  membrane  is  also  thick- 
ened, and  the  pelvis  and  infxmdibula  are  dilated.  This  dilatation, 
as  it  proceeds,  encroaches  more  and  more  on  the  substance  of 
the  gland:  first  the  papillse  are  fiattened  or  obliterated;  next 
the  pyramids,  and  finally  the  cortex  are  gradually  annihilated, 
and  the  organ  is  wholly  excavated  (or  sacculated)  and  transformed 
into  a  multilocular  pouch  filled  with  pus.    Bayer  describes  and 
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figures  examples  in  which  the  pelvic  membrane  was  studded 
with  {ninute  vesicles  resembling  sudamina. 

When  the  disease  is  due  to  the  lodgment  of  calculi,  ulcera- 
tion may  exist  on  the  mucous  membrane,  and  sometimes  these 
have  been  known  to  lead  to  perforation,  with  efiusion  of  pus 
and  urine  into  the  surrounding  cellular  tissues,  or  into  the 
intestines  or  peritoneum.  These  accidents  usually  occur  after 
sacculation  and  dilatation  of  the  kidney  have  taken  place,  but 
sometimes  when  the  organ  does  not  transcend  its  ordinary 
dimensions. 

When  the  pus  and  urine  lodged  in  an  excavated  kidney  fail 
to  find  a  free  exit  through  the  ureter,  from  blocking  up  of  its 
channel  by  calculus,  a  clot  of  blood,  thickened  pus,  tuberculous 
or  cancerous  debris^  &c.,  these  fiuids  accumulate  behind  the  ob- 
stacle, and  distend  the  organ  into  an  abscess-like  cavity  (pyone- 
phrosis), which  sometimes  forms  a  palpable  tumor  in  the  flank. 
The  matter  so  incarcerated  may  open  a  way  for  itself  in  any 
direction — ^backward  through  the  loin;  downward  along  the 
psoas  muscle  into  the  iliac  fossa,  or  under  Poupart's  ligament; 
upwards  into  the  bronchial  tubes,  though  this  is  rare;  more 
frequently  it  penetrates  into  the  duodenum  or  colon ;  or  lastly, 
into  the  peritoneum. 

In  the  cavity  of  the  inflamed  pelvis  there  are  often  found,  in 
addition  to  pus  and  urine,  blood,  urinary  calculi  of  various 
shapes  and  number,  calcareous  crusts,  hydatids,  tubercle,  can- 
cer, or  whatever  other  foreign  or  adventitious  matter  may  have 
been  the  cause  of  the  inflammation. 

K  the  urine  remain  acid,  uric  acid  and  the  urates  may  be 
precipitated  in  the  interior  of  the  pelvis ;  but  if  it  become  am- 
moniacal,  as  it  commonly  does  in  advanced  cases,  the  mixed 
phosphates  are  thrown  down.  These  are  sometimes  produced 
in  great  quantity,  and  mingling  with  the  purulent  contents  of 
the  sac,  thicken  the  whole  into  a  semi-fluid  mortar-like  sub- 
stance. In  other  cases,  the  phosphatic  matter  forms  incrusta- 
tions, which  adhere  in  places  to  the  walls  of  the  cavity,  or  lie 
loose  as  friable  concretions.  Sometimes,  again,  the  excavated 
organ,  instead  of  forming  a  tumor  (or  as  a  subsequent  stage  to 
such  tumor),  slowly  contracts,  until  at  length  it  is  reduced  to  a 
shrivelled  pouch  weighing  only  a  few  drachms. 

In  other-  instances,  the  pus  is  gradually  inspissated  and  im- 
pregnated with  mineral  matter  (carbonates  and  phosphates  of 
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lime  and  magnesia)  until  it  is  converted  into  a  patty-  or  chalk- 
like material,  which  fills  up  the  compartmenta  of  the  sacculated 
kidney.  Sometimes  the  fibrous  septa  which  separate  the  eom- 
pBTtmentB  are  extensively  calcified.    In  an  example  of  this  kind 

Ftg.  it. 


A  MMtalaUd  UdD*7  Uid  op«D  ;  tb*  oiTitiu  flitad  with  >  nlld  putly-llka  nuttsr. 

(exhibited  by  Dr.  John  Medd  to  the  Manchester  Medical  So- 
ciety) which  was  handed  to  me  for  examination,  a  saw  was  re- 
qoired  to  cat  the  kidney  across,  and  a  piece  of  one  of  the  bony 
septa  which  waa  ground  down  displayed,  under  the  microscope, 
the  characters  of  true  bone,  though  in  a  rudimentary  state.  A 
fine  specimen  of  similar  transformation  is  preserved  in  the 
maBeum  of  the  Manchester  Infirmary,  of  which  the  above  draw- 
ing (Fig.  46)  is  a  representation. 

It  rarely  happens,  in  cases  of  chronic  pyelitis,  that  the  other 
parts  of  the  nrinary  apparatus  are  free  from  disease.    The  most 
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common  combination  is  chronic  cystitis  with  dilated,  thickened, 
suppprating  ureters.  The  substance  of  the  kidney,  or  what  re- 
mains of  it,  is  likewise  involved  at  length  in  a  degeneration  of 
the  nature  of  chronic  Bright's  disease  (pyelo-nephritis);  and  if 
both  kidneys  are  affected,  the  usual  symptoms  of  that  disorder 
present  themselves — ^general  anasarca  and  characteristic  changes 
in  the  urine. 

Etiology. — The  symptoms  of  pyelitis,  and  the  varied  accidents 
which  it  may  present  during  its  course,  whether  acute  or  chronic, 
have  so  direct  and  intimate  a  connection  with  the  cause  of  the 
inflammation,  that  practically  it  is  necessary  to  couple  the  de- 
scription of  the  different  species  of  pyelitis  with  an  etiological 
condition.  This  is  so  far  true  that  the  designation,  pyelitis,  ex- 
presses nothing  more  than  an  anatomical  fact.  As  a  noBological 
heading  it  includes  numbers  of  cases  which  have  little  real  clini- 
cal affinity.  In  a  certain  number  of  cases  the  inflammation  of 
the  pelvis  and  its  appendages  is  an  important,  perhaps  the  most 
important,  feature  of  the  patient's  complaint;  but  in  the  ma- 
jority of  cases  pyelitis  is  a  subordinate  and  often  insignificant 
incident  in  the  history  of  some  graver  disease.  Pyelitis  may 
arise  under  very  varied  conditions,  viz. : 

1.  From  overdoses  of  turpentine,  cantharides,  and  other  stim- 
ulating diuretics. 

2.  Some  degree  of  pyelitis  usually  accompanies  both  acute 
and  chronic  B right's  disease  and  diabetes. 

3.  Certain  general  diseases  are  sometimes  complicated  with  a 
degree  of  pyelitis — typhus  and  other  eruptive  fevers,  pyaemia, 
scurvy,  diphtheria,  cholera,  carbuncle,  Ac. 

4.  From  mechanical  irritation  produced  by  the  presence  of  a 
foreign  body  in  the  pelvis  of  the  kidney  or  infundibula — urinary 
gravel  and  calculi,  hydatids  and  other  parasites,  blood-clots, 
cancerous  and  tubercular  deposits. 

5.  From  stagnation  and  decomposition  of  the  urine  in  the  pel- 
vis and  infundibula.  Simple  stagnation  of  the  urine  (without 
decomposition),  from  an  obstruction  in  the  ureter,  usually  causes 
only  dilatation  (hydronephrosis);  but  if  it  occur  suddenly,  the 
pressure  of  the  dammed-up  urine  may  excite  acute  pyelitis.* 
Severer  inflammatory  changes  occur  if  the  stagnant  urine  be- 

*  See  a  case  reported  by  B runner  in  the  Verhandl.  d.  phys-med.  GeseUsch.  in 
Wiirzb.  viii,  p.  146. 
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comes  decomposed,  and  its  urea  converted  into  carb.  ammonia. 
It  is  probable  that  the  intractable,  generally  fatal,  pyelitis  which 
sometimes  follows  pregnancy  arises  in  this  way. 

6.  From  extension  upwards  of  inflammation  from  the  bladder. 
This  is  a  frequent  cause  of  the  worst  forms  of  pyelitis.  In 
whatever  manner  cystitis  may  have  been  engendered — ^whether 
by  a  urinary  calculus,  enlarged  prostate,  fungous  or  tuberculous 
disease  of  the  bladder,  or  stricture  of  the  urethra — it  can  scarcely 
persist  in  intensity  for  a  lengthened  period  without  producing 
some  or  all  of  the  following  consequences :  dilatation  and  sup- 
puration of  the  ureters,  pelvis,  and  inftindibula,  and  ultimately 
sacculation  of  the  kidneys  and  destruction  of  the  renal  tissue. 

7.  From  cold,  and  unknown  causes.  It  is  very  rare  that  pye> 
litis  is  not  secondary  to  some  antecedent  morbid  process  or 
mechanical  irritation;  but  now  and  then  cases  are  met  with,  in 
which  pyelitis  exists  without  any  definite  antecedent  to  account 
for  it,  as  in  the  following  example : 

In  Marob^857, 1  admitted  into  the  Manchester  Infirmar;|a  man 
ffreatiy  emaciated,  with  hectic  symptoms.  The  urine  contained  a 
large  quantity  of  pus ;  its  reaction  was  acid ;  it  contained  no  casts 
of  tubes,  nor  more  albumen  than  the  pus  accounted  for.  The  patient 
stated  that  his  water  had  been  milk}'  for  more  than  a  year,  and  that 
bis  health  had  been  gradually  failing  for  about  the  same  time.  He 
bad  never  passed  any  gravel,  nor  had  he  ever  suffered  from  nephritic 
colic.  As  far  as  he  knew,  the  urine  had  never  been  bloody.  He 
attributed  his  complaint  to  the  nature  of  his  occupation,  which  was 
to  manufacture  bichromate  of  potash.  He  died  eleven  days  after 
admission.  At  the  autopsy  the  tnoracic  organs  wore  found  perfectly 
healthy,  as  were  also  the  liver,  spleen,  and  intestinal  tract.  When 
the  bladder  was  opened,  some  injection  of  the  mucous  membrane 
was  found,  but  it  was  not  thickened,  and  the  viseus  was  not  con- 
tracted. Both  ureters  were  dilated  to  about  double  their  usual  size, 
and  filled  with  pus.  The  two  pelves  and  the  infundibula  were  en- 
larged, and  their  lining  membrane  opaque,  and  bathed  in  pus.  The 
kidneys  presented  very  slight  signs  of  disease;  the  papillaa  were 
flattened  and  yellowish,  as  if  they  contained  pus  within  their  ducts; 
the  remainder  of  the  renal  tissue  appearedf  healthy.  No  foreign 
body  was  detected  in  either  pelvis,  and  the  path  of  the  urine  was 
free  throughout.  Death  could  only  be  attributed  to  the  long-con- 
tinued exhausting  purulent  discharge,  which  had  been  allowed  to 
ffo  on  without  an  attempt  to  check  it  until  within  eleven  days  of  his 
aeath. 

Symptoms. — Tbe  symptoms  of  pyelitis  are  compounded  of 
those  directly  due  to  the  inflamed  state  of  the  pelvis  and  calices, 
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and  of  those  of  the  primary  lesion  which  is  the  exciting  cause 
of  the  inflammation.  Only  the  former  will  be  dealt  with  in  this 
connection ;  the  latter  will  be  described  under  their  appropriate 
headings. 

An  aching  pain  and  sense  of  weakness  in  the  back  are  rarely 
altogether  absent  in  pyelitis.  The  pain  may  be  confined  to  one 
loin  or  affect  both,  according  as  the  disease  is  single  or  double. 
Sometimes,  however,  single  pyelitis  is  accompanied  with  pain 
over  both  kidneys.     The  pain  is  increased  on  pressure. 

Symptoms  of  nephritic  colic  are  generally  noted  at  one  time 
or  other,  or  repeatedly,  when  the  disease  is  due  to  the  lodgment 
of  a  stone.  Similar  attacks  are  also  common  in  pyelitis  from 
hydatids;  sometimes  also  in  tuberculous  and  cancerous  pyelitis. 

The  most  important  direct  symptoms  of  pyelitis  are  found  in 
the  altered  characters  of  the  urine.  In  the  early  stage  the  urine 
contains  blood  (often  only  in  microscopic  quantity),  mucus  and 
epithelial  cells  from  the  pelvis  and  infundibula.  The  appear- 
ance of  these  last  affords  the  most  certain  diagnostic  indications. 
The  pulvic  and  infundibular  cells  are  very  irregular,  spindle- 
shaped,  tailed,  three-cornered,  elongated,  rudely  circular,  Ac. 
(see  Figs.  19,  p.  99,  and  43,  p.  334).  The  urine  is  usually  acid. 
The  quantity  of  albumen  in  it  only  corresponds  to  the  admixed 
blood  and  pus. 

In  the  more  advanced  stages,  the  characteristic  epithelium 
just  referred  to  is  usually  replaced  by  pus,  which  may  be  dis- 
charged in  large  quantities.  The  urine  is  still  commonly  acid ; 
but  as  the  sacculation  of  the  kidneys  proceeds,  the  mingled  pus 
and  urine  are  liable  to  decomposition,  and  the  urine  becomes 
ammoniacal. 

If  the  urinary  channels  remain  free,  the  discharge  of  pus  is 
constant  and  regular;  but  if,  as  frequently  happens,  the  ureter 
is  blocked  up  by  a  calculus,  an  hydatid,  a  clot  of  blood,  a  mass 
of  viscid  pus  or  other  dibriSy  the  discharge  of  pus  is  for  a  while 
arrested ;  and,  if  the  disease  be  confined  to  one  side,  the  urine 
temporarily  recovers  its  transparency  and  healthy  characters. 
When  the  obstacle  gives  way,  pus  suddenly  reappears  in  great 
quantity  in  the  urine.  If  the  distension  of  the  pelvis  have  pro- 
ceeded to  the  formation  of  a  tumor  in  the  fiank,  the  intumes- 
cence is  necessarily  greatly  influenced  by  the  formation  and 
removal  of  such  an  obstacle.    When  the  discharge  of  pus  dimin- 
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ishes,  the  fulness  in  the  flank  increases,  and  becomes  painfiil ; 
when  the  course  of  the  pus  is  re-established,  the  tumor  sud- 
denly subsides,  and  the  urine  becomes  again  loaded  with  pus. 
This  train  of  events  throws  a  strong  light  on  the  nature  of  the 
case.  The  stoppage  in  the  ureter  may  persist  for  varying  pe- 
riods— a  few  days  or  a  few  months — or  it  may  prove  perma- 
nent. When  both  sides  are  affected  the  obstruction  of  one 
ureter  diminishes,  but  does  not  entirely  dissipate  the  pus  from 
the  urine ;  the  same  is  also  the  case  when  the  impediment  is 
partiaL 

Micturition  is  always  more  frequent  than  natural  in  pyelitis ; 
and,  during  the  nephritic  attacks,  it  is  painful  and  incessant. 

Rigors  are  of  frequent  occurrence,  especially  when  there  in 
tumor;  they  sometimes  assume  a  quotidian  periodicity — recur- 
ring every  evening  with  tolerable  regularity.  Well-marked 
hectic  is  often  present  in  the  later  periods. 

The  bowels  are  frequently  disordered.  Unmanageable  diar- 
rhoea usually  prevails,  induced  doubtless  by  the  inflammatory 
adhesions  which  take  place  between  the  dilated  kidney  and  the 
colon  which  passes  over  it.  In  other  cases  (when  there  is 
tumor)  the  bowels  are  obstinately  constipated,  and  require  the 
frequent  use  of  enemata.  This  is  occasioned  by  the  pressure 
of  the  tumor  on  the  colon ;  in  one  case,  related  by  Bright,  the 
descending  colon  was  so  contracted  from  the  pressure  of  a  pyo- 
nephrotic  tumor,  that  it  was  reduced  to  the  condition  and  ap- 
pearance of  a  thick  cord. 

The  occurrence  of  tumor  in  the  flank  is  generally  a  late  event 
in  the  course  of  pyelitis.  This  tumor  is  usually  the  seat  of 
fluctuation,  often  obscure ;  and  is  commonly  painful  and  tender 
on  pressure.  It  is  dull  on  percussion,  except  where  it  is  crossed 
by  the  colon.  When  the  tumor  is  on  the  right  side  it  is  separated 
from  the  liver  by  the  transverse  colon ;  when,  however,  adhe- 
sions form  between  the  sac  and  the  under  surface  of  the  liver, 
this  sign  may  be  wanting.  The  tumor  is  subject  to  important 
variations  of  size,  as  already  explained,  according  to  the  open 
or  obstructed  state  of  the  outflow  from  it  into  the  bladder.  In 
some  cases  the  tumor  is  so  large  that  it  extends  across  the  middle 
line :  more  commonly  it  amounts  only  to  a  fulness  in  the  loia 
or  in  the  space  between  the  crest  of  the  ilium  and  the  false  ribs. 
The  outline  of  the  abdomen  is  thus  rendered  imsymmetrical. 
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The  ultimate  isBues  of  pyonephrosis  are  diverse ;  scarcely  any 
two  cases  run  a  parallel  course.  The  various  directions  in  which 
the  sac  may  burst  have  already  been  noticed  (p.  882),  and  the 
symptoms  vary  correspondingly.  But  the  sac  may  not  burst  at 
all,  and  the  patient  dies  exhausted  by  the  wasting  discharge. 
This  is  indeed  by  far  the  most  common  termination.  Or  again, 
things  may  take  a  more  favorable  turn ;  the  discharge  gradually 
diminishes,  and,  finally,  ceases  altogether ;  the  sac  contracts  and 
dries  up,  and,  if  the  opposite  kidney  remain  sound,  perfect  res- 
toration to  health  takes  place.  Or  the  restoration  may  take 
place  difierently :  the  purulent  collection,  instead  of  being  dis- 
charged, dries  up  into  a  putty-like  mass,  and  ceases  to  pre 
further  trouble. 

The  following  abstracts  of  cases  will  serve  to  illustrate  the 
course  and  symptoms  of  some  of  the  chief  types  of  chronic  pye- 
litis. Other  illustrations  will  be  found  in  the  chapters  treating 
of  parasites,  tubercle,  and  cancer  in  the  kidneys. 

Case  I. — Double  cdtcuUms  pyelitis,    (Dance,  Archives  Q4n.  xxiz,  149.) 

A  young  woman,  sat.  23,  was  admitted  into  the  H6tel  Dieu,  Jan. 
12, 1§24.  She  had  experienced,  two  years  and  a  half  before,  a  tedious 
illness,  which  commenced  with  hsamaturia,  accompanied  by  fixed 
and  continued  pains  in  the  renal  region.  Subsequently,  the  urine 
became  turbid  and  purulent;  it  was  passed  in  small  quantity  and 
frequently.  At  the  end  of  eighteen  months,  after  the  application  of 
a  large  number  of  leeches  to  the  loins,  the  health  improved.  The 
renal  pains  gave  place  to  an  habitual  sense  of  weight  in  the  loins;  the 
urine,  however,  continued  purulent.  Three  weeks  before,  the  men- 
strual discharge  was  suddenly  suppressed  from  cold;  and  when  the 
patient  came  under  observation  the  face  was  drawn,  the  eyes  sunken ; 
there  were  severe  abdominal  pains,  increased  by  pressure :  these 
were  especially  severe  in  the  lumbar  region.  The  urine  was  turbid, 
scanty,  and  voided  with  pain.  Leeches  were  freely  applied.  Bat 
obstinate  vomiting  came  on,  and  the  patient  died  in  five  days. 

Autopsy, — The  kidneys  were  enlarged  to  about  a  third  above  thdr 
ordinary  size;  their  surfaces  were  nodulated,  and  unnaturally  bard, 
but  presenting  here  and  there  points  of  fluctuation.  On  cutting 
open  the  organs  they  were  founcf  extensively  sacculated  and  full  of 
pus.  The  left  kidney  contained  nine  calculi,  and  the  right  fifteen ; 
these  were  lodged  in  the  dilated  calices.  The  proper  substance  of 
the  kidney  was  expanded  and  attenuated,  but  otherwise  healthy. 
The  ureters  were  dark  colored,  marbled  on  the  surfitce,  and  their 
lining  membrane  thickened. 
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Case  II. — Tumor  formed  by  the  left  kidney  (pyonephrosis),  discharging 
pus  copiously  both  by  the  urethra  and  the  rectum,  depending  on  a 
large  renal  calculus,    (Bright,  loc,  cit,  p.  227.) 

A  man,  ffit.  40,  first  seen  b^  Dr.  Bright,  April  30th,  1836,  had,  for 
the  last  twenty  years,  experienced  occasional  pain  in  the  left  side, 
which  he  ascrioed  to  a  blow;  he  had,  likewise,  at  times,  felt  pain  in 
passing  urine,  which  was  then  turbid  with  deposit ;  but  about  three 
months  only  before  Dr.  B.'s  visit,  had  a  tumor  been  detected  or  sus- 
pected in  the  left  lumbar  and  iliac  regions.  He  was  found  consider- 
ably emaciated.  The  urine  was  neutral,  with  sT  very  disa^eeable 
smell,  and  contained  a  large  quantity  of  pus  with  a  little  blood.  The 
whole  quantity  of  pus  passed  daily  was  from  four  to  six  ounces. 

A  tumor  existed  on  the  left  side  of  the  abdomen  descending  far 
below  the  umbilicus,  hard  to  the  touch,  and  fixed  in  the  left  lumbar 
and  iliac  regions.  It  felt  smooth  and  even,  and  was  rather  tender 
at  one  point. 

A  month  later  (June  1st)  the  tumor  appeared  to  occupy  nearly 
the  situation  of  an  enlarged  spleen,  but  Dr.  B.  thought  he  felt  the 
colon  passing  over  it.  The  urine  passed  in  twenty-four  hours  con- 
tained only  uiree  ounces  of  pus.     The  perspirations  were  profuse. 

June  6th. — ^He  had  suffered  lately  a  good  deal  of  pain  m  the  left 
side,  and  was  evidently  feverish ;  he  was  accordingly  directed  to  leave 
off  the  tonic  and  nourishing  medicines  and  food  he  had  been  taking. 

June  15th. — Two  days  after  the  last  visit  diarrhoea  came  on,  ac- 
companied with  tenesmus.  The  tumor  was  found  now  greatly  di- 
minished; and  on  examining  the  stools  it  was  evident  that  a  large 
aoantity  of  pus  was  passing  that  way.  The  discharge  of  pus  with 
be  urine  was  undimmished,  but  there  could  be  no  doubt  that  the 
abscess  in  the  kidney  had  ulcerated  into  the  descending  colon.  The 
patient  lived  for  about  six  weeks  after  this ;  hiccup  came  on  and 
proved  very  obstinate ;  and  pus  continued  to  be  discharged  both 
from  the  urethra  and  the  rectum. 

Autopsy, — ^When  the  abdomen  was  opened,  the  left  kidney  was 
seen  occupying  the  space  from  the  diaphragm  to  the  brim  of  the  pel- 
vis, and  ftlong  its  whole  length  passed  the  descending  colon,  much 
contracted.  There  was  a  small  fistulous  opening,  not  larger  than 
sufficient  to  admit  a  goosequill,  from  the  sac  into  the  sigmoid  flexure 
of  the  colon  as  it  passed  over  the  lower  part  of  the  kidney  just  at 
the  point  where  peculiar  tenderness  had  been  early  observed,  and 
here  the  intestine  looked  a  little  drawn  in.  The  pus  was  found  to 
have  escaped  into  the  psoas  and  lumbar  muscles  very  extensively. 
On  removing  the  left  kidney,  and  examining  it  more  accurately,  it 
was  found  to  contain  a  large  coral-formed,  Tithic-acid  calculus,  ex- 
tending its  branches  into  all  the  cavities  of  a  sacculated  pelvis.  The 
kidney  was  ftdl  of  pus,  and  in  several  parts  cerebriform  matter  was 
sprouting  into  the  cavities  with  most  luxuriant  growth,  into  which 
tufts  of  vessels  were  seen  entering. 

Cases  of  this  class,  being  surrounded  with  more  or  less  obscu- 
rity as  to  the  exact  state  of  things  within  the  abdomen,  are  more 
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instructive  when  the  revelations  of  the  autopsy  are  at  hand  to 
illuminate  the  clinical  history;  but  the  nature  of  some  of  the 
cases  which  end  in  recovery,  are  so  clearly  indicated  by  their 
symptoms,  that  they  may  be  cited  with  advantage,  and  without 
any  doubt  as  to  their  real  nature. 

The  following  is  from  Dr.  Todd  {loc.  city  case  xlviii): 

Case  III. — A  female,  sat.  25,  unmarried.  She  had  been  passing 
pus  with  the  uriiki  at  least  a  twelvemonth  before  admission  into 
hospital,  and  in  considerable  and  constant  quantity.  For  the  last 
five  years,  she  had  suffered  pain  in  the  loins,  referred  especially  to 
the  region  of  the  right  kidney.  This  pain  varied  in  intensity ;  it 
was  generally  slight  and  dull,  but  now  and  then  severe.  There  had 
been  no  symptoms  of  an  acute  attack,  nor  any  rigors  or  vomiting. 
She  never,  to  her  knowledge,  voided  blood  in  the  urine,  nor  ever 
passed  any  gravel  or  calculus;  nor  did  she  ever  seem  to  have  suffered 
from  severe  pain  in  the  direction  of  the  ureter. 

Eather  more  than  a  twelvemonth  before  her  admission  into  hos- 
pital, she  was  suddenly  attacked  with  retention  of  urine,  which 
lasted  twenty-four  hours;  and  immediately  after  its  cessation,  she 
first  began  to  notice  in  the  urine  a  sediment,  which  presented  a  pu- 
rulent character.  This  attack  of  retention  of  urine  was  preceded  by 
slight  rigors,  but  the  constitutional  disorder  was  of  so  mUd  a  charac- 
ter as  not  to  cause  her  to  lie  up  at  all. 

When  admitted  into  hospital,  pus  was  passed  daily  with  the  urine 
to  the  extent  of  two  to  four  ounces,  yet  there  was  but  very  slight 
general  ailment. 

On  examination,  a  very  large  tumor  was  found  situated  in  the  re- 
gion of  the  left  kidney,  forming  a  considerable  projection  beneath 
the  abdominal  wall.  This  tumor,  which  was  three  times  the  ordi- 
nary bulk  of  the  kidney,  was  elastic  and  yielding  to  the  touch,  and 
communicated  the  sensation  of  a  soft  elastic  swelling  filled  with 
fluid.  There  was  dulness  on  percussion  all  over  the  surface  of  the 
tumor,  which  was  smooth,  round,  and  free  from  any  notches  or  pro- 
jections. 

The  tumor  was  not  tender;  the  patient  could  bear  it  to  be  handled 
without  pain,  unless  hard  pressure  were  used,  when  she  complained 
of  a  dull  pain.  Her  most  urgent  symptom  was  an  occasional  cut- 
ting pain,  referred  to  the  neck  of  the  bladder,  sometimes  accom- 
panied with  slight  difficulty  of  micturition.  She  stated  that  occa- 
sionally she  had  a  sensation  of  fulness  in  the  left  side,  which  would 
go  off  rapidly,  as  if  something  had  burst,  and  then  there  would  very 
soon  follow  an  increased  flow  of  pus  in  the  urine.  Sometimes  as 
much  as  eight  ounces  of  pus  would  be  passed  in  the  twenty-four 
hours.  Dr.  Todd  diagnosticated  a  stricture  of  the  ureter,  probably 
near  the  bladder,  causing  backward  pressure  on  the  kidney,  with 
dilatation  and  sacculation  of  the  organ. 

Eighteen  months  afterwards,  the  patient  presented  herself  again 
to  Dr.  Todd.  She  stated  that,  on  quitting  the  hospital,  she  went  to 
Brighton ;  there  she  improved  in  health  very  greaUy,  and  the  puru- 
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lent  discharge  gradually  diminished.  On  a  careful  examination  of 
the  side  there  was  no  trace  of  tumor ;  only  a  few  pus  globules  could 
be  detected  in  the  urine,  and  it  was  doubtful  whether  tnese  were  not 
derived  from  the  vagina  or  the  bladder. 

Case  IV. — Pyonephrosis  from, calculus  in  the  ureter  without  purulent 
urine.    (Howison,  Ed.  Med.  J.  1822,  p.  567.) 

A  medical  practitioner,  rot.  25,  had  severe  and  protracted  nephri- 
tic symptoms  on  the  left  side  at  the  age  of  15.  He  recovered  from 
this  attack,  but  during  the  subsequent  years,  he  suffered  repeated 
paroxysms  of  pain  in  the  left  kidney,  extending  to  the  umbilicus. 
The  urine  was  at  times  scanty,  and  once  or  twice  slightly  tinged 
with  blood,  but  it  never  was  observed  to  be  milky,  or  to  contain  any- 
thing like  pus. 

Between  the  paroxysms  bis  health  was  good;  he  followed  the 
practice  of  his  profession,  and  underwent  a  good  deal  of  fatigue. 
The  most  distinguishing  symptom  in  these  paroxysms  was  fixed 
pain,  of  a  gnawing  description,  extending  from  the  spine  to  the  um- 
Dilical  region,  increased  by  pressure,  even  the  slightest,  during  the 
severity  of  the  attack.  There  was  habitual  constipation,  and  a  most 
unusual  sensitiveness  to  cold. 

His  last  attack  but  one  occurred  in  February,  1821 ;  he  recovered 
firom  this  in  about  six  weeks,  after  being  bled  to  130  ounces.  He 
became  lusty  and  florid  after  this  attack,  and  was  able  to  take  long 
joumevs  in  his  gig;  but  riding  caused  so  much  pain  that  he  was 
oblie^  to  give  it  up. 

About  September  he  underwent  a  ^ood  deal  of  fatigue;  and  it  was 
supposed  that  he  suffered  a  good  deal  of  pain,  from  oeing  observed 
repeatedly  to  bend  his  body  forward  for  relief,  although  he  would 
not  allow  it  when  questioned. 

One  TJiursday  evening,  toward  the  end  of  September,  he  went  to 
bed  earlier  than  usual,  complaining  of  fatigue  He  rose  next  morn- 
ing at  seven  o'clock,  and  his  last  fatal  attack  commenced  at  eight. 
The  symptoms  resembled  those  of  the  former  paroxysms ;  there  was 
intense  pain  in  the.  left  renal  region,  and  a  hardness  was  perceived 
when  the  hand  was  applied  to  the  seat  of  pain,  with  a  peculiar  sense 
of  crepitation.  The  symptoms  became  rapidly  aggravated,  and  not- 
withstanding all  the  means  employed,  including  the  abstraction  of 
blood  to  the  extent  of  150  ounces  (!),  he  died  on  the  fourth  day.* 

Autopsy. — The  left  kidney  and  pelvis  were  found  converted  into  a 
reniform  sac,  a  foot  long,  and  nine  inches  broad.  The  surface  of  this 
sac  was  marked  out  into  three  lobes.  When  opened,  it  was  found 
full  of  a  fluid  resembling  pus,  mixed  with  serum!  The  renal  sub- 
stance had  wholly  disappeared,  except  a  few  small  portions,  leaving 
nothing  but  a  cavernous  cvst,  consisting  of  the  proper  externtd 
membrane  of  the  kidney,  ana  its  internal  membrane  much  thickened. 
It  was  divided  into  three  large  irregular  cells,  freely  communicating 

I  It  seems  biffhly  probable  from  the  narrative  that  death  was  directly  caused 
by  loss  of  blood ;  toe  patient  insisted  on  venesection  ;  he  tightened  the  ligature, 
and  bled  himself  on  the  night  of  his  death. 
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with  the  dilated  pelvis,  into  the  apex  of  which  the  ureter  (of  its 
natural  size)  opened.  The  septa  between  the  cells  were  hard  like 
cartilage  with  thickened  edfi;e8.  The  orifice  of  the  ureter  was  closely 
blocked  up  by  a  small  calculus. 

Case  V. — Stone  in  the  bladder  for  16  years:  removal  by  the  recto-vesical 
operation:  death  five  years  after  from  pyelitis. 

James  H.,  sat.  21,  was  admitted,  under  my  care,  into  the  Boyal 
Infirmary,  September,  1858,  laboring  under  symptoms  of  stone  in 
the  bladder.  On  sounding,  a  large  concretion  was  forthwith  de- 
tected. The  patient  stated  that  he  had  been  subject  to  difficulty  and 
pain  in  making  water  since  he  was  five  years  of  age.  When  he  came 
under  treatment  he  was  emaciated  almost  to  a  skeleton,  and  unable 
to  leave  his  bed.  Micturition  was  excessively  frequent,  the  urine 
ammoniacal,  and  loaded  with  viscid  pus.  By  rest  in  bed  and  ano- 
dyne treatment,  the  symptoms  diminished  greatly  in  severity ;  and 
on  the  17th  of  December  he  was  judged  by  mv  colleague  Mr. 
Southam,  who  now  took  charge  of  the  case,  to  be  fit  for  operation. 
The  stone  was  removed  by  the  recto-vesical  section.  It  weighed 
over  4i  ounces,  and  contained  a  nucleus  of  oxal%te  of  lime,  overlaid 
with  an  immense  mass  of  secondary  phosphates. 

The  patient  made  a  slow  recovery  from  the  operation.  By  the 
end  of  April,  1859,  the  fistulous  communication  between  the  bladder 
and  rectum  appeared  closed ;  and  the  patient  was  discharged  in  ex- 
cellent health,  rapidly  gaining  weight. 

The  subsequent  history  of  the  case,  up  to  the  time  of  his  death, 
extends  over  a  period  of  five  years.  Soon  after  leaving  the  in- 
firmary, the  recto-vesical  fistula  reopened,  and  it  never  afterwards 
could  be  completely  closed.  The  general  health  continued  good, 
and  no  practical  inconvenience  arose  from  the  fistula,  until  about  a 
twelvemonth  before  his  death.  The  purulent  discharge  with  the 
urine  then  began  to  increase;  he  lost  flesh,  and  gradually  sank  in 
the  early  part  of  1864. 

Autopsy. — The  bladder,  ureters,  and  kidneys  were  removed  entire. 
The  bladder  was  contracted  and  thickened ;  the  ureters  were  dilated 
to  the  size  of  the  little  finger,  and  were  long  and  tortuous  -,  both 
kidneys  were  extensively  sacculated,  but  not  enlarged,  and  filled 
with  pus ;  and  the  secreting  tissue  was  reduced  to  a  thin  layer  of 
cortical  substance  scarcely  half  an  inch  thick. 

Case  VI. — Pyelitis  with  tumor ,  after  parturition,    (BrigJifs  Memoirs  on 

Ahd.  Tumors^  Ifew  oyd,  Soc.,  p.  212.) 

A  woman,  rot.  30,  was  admitted  into  Guy's  Hospital,  June  13, 1832. 
She  had  a  large  abdominal  tumor.  It  occupied  a  situation  which 
extended  over  nearly  half  the  abdomen,  not  very  different  from  that 
of  a  greatly  enlarged  spleen,  but  running  back  more  completely  into 
the  lumbar  region,  and  there  affording  a  tense,  somewl^At  elastic 
feel.  It  appeared  to  be  perfectly  fixed ;  even  when  the  patient  was 
turned  completely  on  the  right  side,  it  did  not  shift  its  place.  It  felt 
as  if  fixed  to  the  ribs  themselves,  under  their  margins,  which  were 
obviously  protruded  a  little  by  its  bulk.    Towards  the  lower  parts, 
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and  particularly  below  the  crest  of  the  ilium,  and  descending  towards 
the  pelvis,  the  enlargement  felt  much  softer  and  less  tense.  Dr.  B. 
was  at  once  convinced  that  the  tumor  depended  on  a  diseased  kid- 
ney, and  it  seemed  likely  that  the  sofbnesB  of  the  lower  part  might 
arise  from  a  portion  of  the  intestine,  which  probably  was  the  colon 
passing  over  the  kidney. 

Three  years  before,  the  patient  had  suffered  for  many  months  from 
frequent  micturition,  with  pain  and  forcing — the  urine  being  occa- 
sionally tinged  with  blood.  Eighteen  months  after,  she  was  put  to 
bed  with  a  living  child,  and  about  six  weeks  subsequently,  she  first 
discovered  the  tumor.  Since  that,  however  ('nine  months  before  her 
admission),  she  had  borne  another  living  child,  and  about  Christmas 
she  began  to  pass  considerable  quantities  of  what  she  considered 
"  matter"  with  the  urine. 

On  admission  she  was  feeble,  and  looking  hectic,  with  frequent 
calls  to  pass  urine,  and  pain  in  doing  so.  The  urine,  which  was 
acid,  contained  pus.  Some  days  the  quantity  of  pus  was  very  small; 
but  on  other  days  as  much  as  six  or  eight  ounces  of  pure  pus  were 
collected;  and  after  a  large  discharge,  the  tumor  was  often  decidedly 
reduced  for  a  day  or  two.  The  bowels  were  costive.  About  the 
18th  of  July,  chest  symptoms  set  in,  with  diarrhoea,  under  which 
she  sank. 

Autopsy, — The  tumor  proved  to  be  the  distended  left  kidney 
reaching  from  the  diaphragm  to  the  brim  of  the  pelvis.  The  de- 
scending colon,  contracted  like  a  thick  cord,  ran  longitudinally  on 
the  surface  of  the  tumor.  The  tumor  was  adherent  to  the  colon  and 
the  lumbar  parietcs.  The  flattened  pancreas  lay  across  its  surface, 
in  its  anterior  and  inner  aspects.  The  ureter  was  thickened,  and 
resembled  an  artery,  but  its  canal  was  by  no  means  proportionably 
large.  It  was  traced  to  the  bladder,  where  its  orifice  formed  a  per- 
manent opening,  into  which  a  goose-quill  could  easily  have  been  in- 
serted, and  the  membrane  was  tubereulated.  The  bladder  was 
exceedingly  small ;  the  uterus  natural.  The  tumor  contained  about 
a  pint  and  a  half  of  healthy,  well-formed  pus,  lodged  in  cells  com- 
municating with  the  pelvis  of  the  kidney,  and  apparently  formed  by 
the  distended  infundioula. 

The  right  kidney  was  healthy,  as  were  also  the  other  abdominal 
organs. 

Diagnosis.— {a)  Pyelitis  mthoui  tumor. — ^In  the  first  stage  of  the 
complaint,  the  presence  of  the  characteristic  epithelium  of  the 
pelvis  and  calices  in  the  urinary  deposit,  generally  suffices  to 
indicate  the  nature  of  the  disease.  When  the  urine  has  become 
purulent,  these  may  still  be  found  mixed  with  the  pus  corpus- 
cles ;  but  in  more  advanced  cases  this  valuable  sign  is  no  longer 
available,  and  the  source  of  the  discharged  pus  must  be  traced 
by  other  indications.  These  indications  are  often  more  of  a 
negative  than  positive  character.  When  pus  is  discharged  with 
an  acid  urine,  and  signs  of  disease  of  the  bladder,  prostate,  and 
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urethra,  are  absent,  the  primd  fcbcU  inference  is,  that  it  comes 
from  the  pelvis  of  the  kidney  :*  this  inference  is  strengthened 
almost  to  a  certainty,  if  tenderness  exist  in  either  loin,  or  if 
there  be  any  history  of  antecedent  nephritic  colic. 

It  is  much  easier  to  recognize  the  existence  of  pyelitis  when 
it  stands  alone  than  when  it  coexists  with,  and  is  perhaps  the 
consequence  of,  chronic  disease  of  the  lower  urinary  passages. 
Pyelitis  is  a  common  complication  of  old  standing  cases  of  cysti- 
tis, enlarged  prostate,  and  urethral  stricture.  In  the  absence  of 
tumor  in  the  flank  it  may  be  impossible,  in  such  cases,  to  arrive 
at  a  positive  certainty  as  to  the  coexistence  of  pyelitis.  Little 
help  can  be  obtained  from  the  character  of  the  urine,  because 
it  bears  the  stronger  impress  of  the  vesical,  prostatic,  or  urethral 
disorder :  but  a  careful  weighing  of  the  following  points  will 
generally  lead  to  a  correct  conclusion.  The  upper  urinary  pas- 
sages are  likely  to  be  involved  when  the  quantity  of  pus  is  very 
great — two  or  three  ounces  or  more  per  day ;  when,  with  a  large 
discharge  of  pus,  the  urine  is  only  feebly  ammoniacal ;  when  the 
loins  are  painful  on  pressure ;  and  the  febrile  movement  and 
the  decay  of  strength  seem  out  of  proportion  to  the  vesical  or 
urethral  mischief;  lastly,  when  the  latter  has  been  in  existence 
for  several  years. 

(6)  Pyelitis  with  tumor — pyonephrosis. — Cases  of  this  class  do 
not  usually  present  much  diagnostic  difliculty.  There  is  an 
elastic  fluctuating  enlargement  on  one  side  of  the  abdomen, 
occupying  the  situation  of  a  renal  tumor,  and  a  great  discharge 
of  pus  with  the  urine.  This  discharge  is  apt  to  vary  from  time 
to  time;  and  the  dimensions  of  the  tumor  are  observed  to  in- 
crease and  decrease  in  inverse  correspondence. 

When  the  outlet  from  the  sac  is  permanently  sealed  the  na- 
ture of  the  lumbar  tumor  is  much  more  obscure.  It  is  liable  to 
be  mistaken  for  hydronephrosis,  an  hydatid  cyst,  a  perinephritic 
abscess,  or  an  abscess  or  cyst  of  the  spleen,^  or  liver.  The  diag- 
nosis, in  such  a  case,  turns  first  on  the  existence  of  a  tumor 
presenting  the  physical  signs  of  a  renal  tumor  (see  Diagnosis 

1  For  the  diagnostic  signs  of  the  sources  of  pus  discharged  with  the  urinei  see 
p.  108. 

'  Cnffe  records  a  case  of  pyonephrosis  in  a  Portuguese  physician,  residing  in 
Paris,  which  was  mistaken  for  a  cyst  of  the  spleen.  No  pus  had  ever  appeared 
in  the  urine;  indeed,  there  were  no  urinary  symptoms  at  any  time.  Nelaton 
punctured  the  supposed  cyst  and  withdrew  4}  litres  of  pus.  The  patient  sur- 
vived 55  days.     (Gaz.  des  Hdp.,  1855.) 
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OP  Cancer  op  the  Kidney)  ;  secondly,  on  the  evidence  of  fluid- 
ity of  its  contents ;  and  thirdly,  on  the  signs  that  4ihat  fluid  is 
purulent  (recurrent  rigors  and  hectic). 

Proffnosis.— The  prospects  of  a  patient  suffering  from  pyelitis 
differ  greatly  according  as  one  or  both  sides  are  affected,  and 
according  to  the  nature  of  the  exciting  cause. 

Double  pyelitis  arrived  at  the  purulent  stage  is  a  disorder  of 
very  grave  consequence,  whatever  may  have  been  its  mode  of 
origin,  and  usually  proves  fatal  in  the  end.  When  the  disease 
is  confined  to  one  side,  the  issue  may  be  favorable,  either  with 
or  without  destruction  of  the  kidney.  Cases  of  this  last  class 
are  not  infrequent :  numerous  examples  have  been  recorded,  in 
which  one  kidney  has  been  found,  after  death  from  some  other 
cause,  bearing  the  marks  of  previous  sacculation  and  suppura- 
tion. Sometimes  nothing  is  found  in  the  situation  of  the  kid- 
ney beyond  the  capsule  of  the  gland  tightly  embracing  a  uri- 
nary calculus ;  in  others,  an  empty  cellular  sac ;  in  others,  a 
sacculated  pouch  completely  filled  with  concrete  pus.  An  ex- 
ample is  reported  by  KussmauP  in  which  pyonephrosis  was 
encountered  {post-mortem)  apparently  in  an  early  stage  of  obso- 
lescence. The  patient  died  of  constitutional  syphilis,  with  lar- 
daceous  liver  and  spleen,  and  Bright's  degeneration  of  the  left 
kidney.  The  right  kidney  was  converted  into  a  soft,  thick- 
walled  tumor,  as  large  as  a  child's  head,  situated  in  the  right 
hypochondrium.  It  was  filled  with  thick,  inodorous  pus ;  the 
renal  tissue  had  totally  disappeared.  The  sac  had  contracted 
adhesions  to  all  the  surrounding  parts.  The  ureter  was  adhe- 
rent to  the  wall  of  the  sac,  so  that  the  escape  of  the  pus  was 
prevented.  A  probe,  however,  could  be  passed  along  into  the 
dilated  pelvis.  The  disease  was  evidently  of  old  date ;  no  symp- 
toms (beyond  the  physical  signs  of  tumor)  referable  to  it  were 
observed  during  life ;  and  the  cause  of  its  production  could  not 
be  clearly  made  out  after  death. 

The  gravity  of  pyelitis  has  a  close  connection  with  the  nature 
of  its  original  cause.  Cancerous  and  tuberculous  pyelitis  inva- 
riably prove  fatal;  the  prognosis  is  almost  equally  hopeless 
when  the  disease  is  secondary  to  enlarged  prostate,  intractable 
disease  of  the  bladder,  or  urethra.     The  prospect  is  more  favor- 

I  Wilrzb.  Med.  Zeitschr.,  1868,  p.  48. 


896  PTBLITIS. 

able,  though  still  exceedingly  grave,  in  cases  which  follow  preg- 
nancy, or  depend  upon  renal  gravel,  calculus,  or  hydatids. 

When  pyelitis  is  secondary  to  some  acute  disease  (zymotic 
fevers,  &c.)  it  is  of  very  slight  consequence,  and  speedily  passes 
away  with  the  subsidence  of  the  primary  disorder. 

Rupture  of  the  sac  into  the  thoracic  or  peritoneal  cavities  is 
speedily  fatal.  Rupture  into  the  intestine  generally,  if  not 
always,  proves  ultimately  fatal ;  but  the  sac  may  open  through 
the  loin  with  a  favorable  issue ;  though  this  is  exceptional. 

Treatmmt-The  chief  general  indications  in  the  management 
of  cases  of  pyelitis  are:  to  remove  the  exciting  cause,  and, 
secondly,  to  arrest  or  control  the  purulent  discharge. 

When  pyelitis  is  secondary  to  Bright's  disease,  diabetes, 
scurvy,  purpura,  diphtheria,  typhus  or  other  zymotic  fever,  the 
gravity  of  the  primary  disease  so  overshadows  the  secondary 
affection  that  the  latter  rarely  demands  separate  attention.  It 
is  only  in  the  rare  hemorrhagic  examples  when  the  loss  of 
blood  by  the  urine  becomes  threatening  that  the  internal  ad- 
ministration of  astringents  and  styptics  becomes  necessary. 

The  particular  treatment  applicable  to  the  different  species 
of  pyelitis  will  be  found  described  under  the  several  headings 
of  Concretions  in  thb  Kidney,  Parasites,  Tubercle,  Can- 
cer, &c. 

The  following  observations  will  find  their  application  in  those 
cases,  both  acute  and  chronic,  in  which  the  inflammation  of  the 
pelvis  and  infundibula  is  a  leading  feature  of  the  complaint  and 
the  source  of  the  more  important  symptoms. 

If  the  attack  be  acute,  and  accompanied  with  pain  in  the 
renal  region,  frequent  and  painful  micturition,  bloody  urine, 
and  fever,  the  loins  should  be  cupped  to  eight  or  twelve  ounces; 
the  cupping  should  be  followed  up  with  warm  baths  and  hot 
poultices  to  the  loins.  Warm  diluents  should  be  freely  admin- 
istered. Opium  and  other  anodynes  are  sometimes  demanded 
on  account  of  the  intensity  of  the  suffering  and  evidence  of 
spasm  of  the  ureter. 

In  chronic  cases,  when  the  secretion  of  pus  is  profuse,  the 
efforts  of  the  practitioner  must  be  directed  to  lessen  the  dis- 
charge, and  to  bring  the  renal  tumor,  if  there  be  any,  to  a  state 
of  contraction  or  of  obsolescence,  and  throughout  to  keep  up 
the  general  health  to  the  highest  possible  standard. 
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Among  thc^  remedies  which  are  available  to  check  the  dis- 
charge of  pus  are,  the  mineral  acids,  alum,  vegetable  astrin- 
gents, balsamic  and  terebinthine  substances.  These  last  are 
only  applicable  when  the  disease  is  thoroughly  chronic,  and  a 
stimulant  to  the  mucous  membrane  is  required. 

The  metallic  astringents  have  also  been  occasionally  employed 
with  success,  when  other  means  have  failed.  Mosler  relates  the 
following  instance  of  the  good  effects  of  acetate  of  lead,  in  a 
case  of  uncomplicated  pyelitis  arising  (presumably)  from  cold : 

David  G.,  8Bt.  19,  cutler,  came  under  treatment  in  August,  1861. 
In  the  spring  of  the  year  he  had  been  working  in  a  very  cold  place, 
and  his  illness  commenced  with  a  smarting  pain  in  passing  water. 
This  was  followed  by  the  appearance  of  pus  m  the  urine.  When  the 
case  came  under  observation,  it  was  quite  uncomplicated ;  the  only 
complaint  was  smarting  in  making  water,  and  a  desire  to  void  it 
about  every  hour.  Compression  of  the  urethra  caused  no  pus  to 
appear  at  the  orifice ;  the  pus  was  thoroughly  mixed  with  the  urine, 
griving  the  latter  a  turhid  appearance.    After  standing,  a  layer  of 

SUB  subsided  to  the  bottom  of  the  vessel,  about  half  an  inch  thick, 
'be  microscope  brought  to  view  pus  corpuscles  and  varied  forms  of 
epithelial  cells,  some  of  which  were  fatty.  The  albumen  was-  no 
more  than  corresponded  to  the  amount  of  pus.  The  reaction  was 
acid,  and  continued  so  throughout.  At  first  vegetable  astringents  in 
large  doses  (10  grains  of  tannic  acid  thrice  daily)  were  employed; 
then  balsamic  remedies  in  the  form  of  Griffith's  mixture,  &c. ;  then 
alkalies  (sod.  bicarb,  ^iij,  daily).  The  quantity  of  pus  remained 
stationary,  in  spite  of  all  these  remedies;  but  the  smarting  in  passing 
water  had  mostly  ceased. 

In  the  beginning  of  October,  the  patient  complained  for  the  first 
time  of  pain  in  the  right  lumbar  region.  At  that  time  there  were 
blood  corpuscles  in  the  urine,  as  well  as  pus  and  epithelium.  The 
pus  had  increased.  The  alkalies  were  now  cdmbined  with  the  use  of 
warm  baths;  the  blood  soon  disappeared,  and  the  pains  ceased,  but 
the  pus  continued  undiminished. 

On  the  Ist  of  January,  1862,  the  use  of  acetate  of  lead  was  com- 
menced, in  doses  of  three  grains  three  times  a  day.  At  the  end  of 
eiffht  days  the  dose  was  increased  to  four  grains  three  times  a  day. 
The  e£Pect  of  the  treatment  on  the  amount  of  pus  was  marked  ;  on 
the  tenth  day  the  quantity  was. visibly  diminished,  and  shortly  after- 
wards it  disappeared  altogether.  Soii|^  months  later  the  patient  pre- 
sented himself  again ;  the  urine  was  found  quite  free  from  pus,  and  the 
general  health  blooming.  These  large  doses  produced  colicky  symp- 
toms towards  the  end  of  the  second  week ;  and  there  was  at  the 
same  time  a  decided,  though  not  great,  diminution  in  the  daily  quan- 
tity of  urine. 

The  tincture  of  the  sesquichloride  of  iron  has  sometimes 
proved  of  signal  service,  as  in  the  following  example : 
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B.  H.,  a  woman  sdi.  51,  was  admitted  under  my  care  into  the  Boyal 
Infirmary,  in  December,  1862,  in  a  state  of  extreme  weakness  and 
emaciation.  On  examining  the  urine  it  was  found  acid,  with  pns 
mixed  with  some  blood.  Micturition  was  frequent  with  smarting 
pain.  Careful  and  repeated  exploration  of  the  bladder  failed  to  de- 
tect a  stone.  The  right  kidney  was  painful  on  pressure,  and  the 
anamnesis  disclosed  obscure  history  of  renal  calculus.  There  was 
no  fulness  in  the  loin.  The  daily  quantity  of  pus  was  estimated  at 
three  ounces.  The  deposit  in  the  urine  contained  no  cellular  ele- 
ments except  pus  and  blood. 

She  was  first  put  on  a  mild  alkaline  treatment,  with  generous  diet, 
and  six  ounces  of  wine.  No  improvement  fallowed ;  she  continned 
to  lose  ground,  and  was  unable  to  leave  her  bed;  the  tongue  be- 
came dry  at  times,  and  symptoms  of  severe  hectic  showed  them- 
selves. The  alkalies  were  then  discontinaed;  and  30  drops  of  tinc- 
ture of  steel  in  a  wineglass  of  water,  administered  three  times  a 
day ;  the  wine  was  increased  to  10  oz.  This  treatment  was  continned 
for  many  weeks,  and  gradual  amendment  set  in.  Blood  disappeared 
wholly  from  the  urine,  and  the  discharge  of  pus  was  reduced  to  less 
than  half  an  ounce.  The  general  health  improved  proportionallj; 
and  in  March,  1863,  the  patient  was  able  to  leave  tne  hospital  in  a 
fair  way  of  recovery.  She  afterwards  presented  herself  among  my 
out-patients  from  time  to  time  for  some  months,  and  steadily  gained 
strength.  At  length  she  went  to  her  work  (weaving),  and  I  heard 
nothing  more  of  her  until  April,  1864.  All  her  symptoms  had  re- 
turned in  great  severity  some  weeks  before.  She  declined  to  comply 
with  my  recommendation  to  enter  the  Infirmary,  and,  four  weeks 
after,  I  heard  of  her  death. 

Among  the  general  means  designed  to  keep  up  the  vigor  of 
the  system,  the  most  important  are  cod-liver  oil,  quinine,  nou^ 
ishing  diet,  and,  above  all,  change  of  air.  Sea-side  localities 
are  preferable,  and  even  sea-bathing  may  be  recommended,  if 
the  patient's  strength  permit. 

When  renal  tumor  exists,  it  is  not,  as  a  rule,  advisable  to  take 
any  steps  with  a  view  to  procure  evacuation  of  the  sac  througli 
the  integuments,  unless  there  be  decided  indications  of  pointing. 
It  must  be  remembered  that  there  is  always  a  chance  (supposing 
the  disease  to  be  confined  to  one  side)  that,  with  rest  and  pa- 
tience, the  pus  may  become  inspissated,  and  the  abscess  pass 
into  a  permanently  obsole8<ftnt  state ;  or  that  gradual  emptying 
of  the  sac  may  take  place  with  final  atrophy  of  the  renal  tissue. 
The  advantages  of  an  expectant  treatment  are  strikingly  illus- 
trated in  the  following  case,  recorded  by  Henninger : 

The  patient  received  a  blow  on  the  left  lumbo-renal  region  in  1848. 
Obscure,  persistent,  renal  pains  followed  the  accident.    Three  years 
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after,  the  patient  had  nephritic  colic  on  the  left  side,  which  recurred 
in  periodical  paroxysms,  resemhling  ague.  In  1852,  the  attacks  re- 
curred about  every  three  days;  they  were  followed  by  the  discharge 
of  a  highly  purulent  urine.  Mixed  with  the  pus  were  found  epithe- 
lial cells  and  crystalline  deposits.  A  tense  elastic  tumor  was  dis- 
covered in  the  left  hypochondrium,  extending  as  far  as  the  vertebral 
column.  After  a  paroxysm,  and  discharge  of  pus  with  the  urine,  this 
tumor  was  only  doubtfully  perceptible,  out  in  exploring  along  the 
course  of  the  ureter,  a  body  as  large  as  a  nutmeg  was  discovered  in 
the  iliac  fossa,  in  the  track  of  the  ureter.  The  nature  of  the  case 
was  now  clearly  made  out  to  be  calculous -pyelitis  with  tumor.  The 
advice  of  M.  Schutzenberger  was  to  establish  a  fistulous  opening  in 
the  renal  region  with  a  view  to  provide  a  safe  outlet  for  the  pus,  and 
thus  relieve  the  neuralgic  paroxysms.  On  consulting  with  Prof 
Sedillot  it  was  agreed  to  wait  the  progress  of  events,  in  the  hope 
that  the  renal  tissue  would  be  gradually  absorbed,  and  the  kidney 
reduced  to  a  membranous  pouch,  which,  on  the  cessation  of  the 
secretion  of  urine,  might  eventually  contract.  These  hopes  were  real- 
ized. A  merely  palliative  treatment  was  adopted ;  and  six  months 
afterwards  the  patient  saw  an  end  to  his  sufferings ;  he  has  continued 
since  in  uninterrupted  health.^ 

• 

There  are  cases,  indeed,  in  which  the  distension  of  the  sac 

becomes  so  great,  that  the  peril  of  rupture  into  the  peritoneum, 

exceedB  the  risk  of  making  an  opening  through  the  intega- 

ments.     In  such  a  contingency,  the  same  rules  apply  as  for  the 

puncture  of  serous  cysts  of  the  kidney  (see  Hydronephrosis — 

teeatment);  the  opening  should  be  made  in  the  lumbar  region, 

where  the  sac  bulges  most,  and  where  danger  of  wounding  the 

peritoneum  is  least. 

»  Henningcr,  Thise  de' Strasbourg,  18G2. 
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Close  examination  of  sections  of  the  kidney  sometimeB  re- 
veals the  existence  of  numerous  yellowish  or  brownish  strue, 
running  from  the  papillae  toward  the  base  of  the  pyramids. 
These  are  due  to  the  precipitation  of  amorphous  urates,  within 
the  straight  canals.  This  is  generally  only  a  post-nioriem  phe- 
nomenon :  the  cooling  of  the  body  after  death  diminishes  the 
solubility  of  the  urates,  and  causes  them  to  be  precipitated  in 
the  uriniferous  tubes. 

In  infants  dying  within  forty-eight  hours  of  their  birth,  such 
striae  are  almost  invariably  found  (Virchow);  they  have  also 
been  found  in  still-born  infants,  which  have  never  respired 
(Hoogeweg  and  Martin). 

A  similar  precipitation  may,  however,  occur  during  life,  and 
constitute  the  first  link  in  a  chain  of  consequences  which  leads, 
eventually,  to  the  production  of  urinary  gravel  and  stone.  Uric 
acid  and  oxalate  of  lime  may  also  be  deposited  in  the  same 
manner,  and  furnish  the  nuclei  of  future  calculi.  Such  concre- 
tions may  be  permanently  impacted  in  the  uriniferous  ducts, 
and  render  these  impervious,  and  themselves  cease  to  grow;  or 
they  lodge  in  diverticula  or  pouches  connected  with  the  ducts, 
and  increase  in  size  amid  the  renal  tissue ;  or,  lastly,  and  meet 
frequently,  they  are  rolled  down  along  the  ducts  by  the  stream 
of  urine,  and  deposited  in  the  infundibula  and  pelvis  of  the 
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kidney ;  and  even  many  thousands  of  minute  calculi,  formed  in 
this  manner,  may  be  encountered  after  death,  in  these  situations 
(see  case  of  J.  R.,  p.  333).  Agglomerations  of  larger  size  may 
begin  in  the  same  way,  or  the  precipitation  may  first  occur  in 
the  infundibula  and  pelvis. 

In  number,  size,  and  shape,  renal  concretions  present  the 
greatest  diversities.  A  kidney  may  contain  only  one  concre- 
tion, three  or  four,  or  several  hundreds.  In  size  they  vary  from 
a  pin's  head,  or  a  hemp-seed,  to  a  horse-bean ;  and  if  a  concretion 
become  permanently  lodged  in  the  pelvis  or  its  appendages,  it 
may  go  on  increasing  to  a  weight  of  several  drachms  or  ounces. 
Such  a  calculus  is  usually  moulded  to  the  divisions  of  the 
pelvis,  and  assumes  various  grotesque,  branched,  or  arboraceous 
forms. 

The  anatomical  changes  produced  by  renal  concretions  are, 
congestion  of  the  kidneys,  abscesses,  pyelitis,  pyonephrosis,  and 
hydronephrosis.  These  are  considered  under  their  respective 
headings. 

i^mpUyms. — The  existence  of  concretions  in  the  kidney  is 
QBually  indicated  by  an  aching  pain  in  the  loins,  occasionally 
rising  into  violent  paroxysms  (nephritic  colic).  This  pain  is 
characterized  by  its  tendency  to  shoot  along  the  course  of  the 
ureters  down  to  the  testicles  and  the  inside  of  the  thigh;  it  is 
also  commonly  attended  with  a  sense  of  faintness,  nausea,  or 
even  vomiting.  The  urine,  in  these  cases,  is  voided  with  undue 
frequency,  often  with  pain  at  the  end  of  the  penis,  and  it  is 
apt  to  contain  blood,  pus,  and  epithelium  from  the  pelvis  of  the 
kidney. 

The  colicky  paroxysms  are  determined  by  dislodgment  of 
the  concretion  from  one  of  the  infundibula  into  the  cavity  of 
the  pelvis,  or  from  one  part  of  the  pelvis  to  another ;  but  the 
most  severe  attacks  are  caused  by  the  impaction  of  it  in  the 
ureter. 

The  descent  of  a  calculus  along  the  ureter  into  the  bladder 
is  productive  of  very  distinctive  symptoms.  The  patient  is 
suddenly  seized  with  intense  pain  in  the  region  of  the  affected 
kidney,  accompanied  with  a  sense  of  deadly  faintness,  cramp 
and  sickness.  The  pain  radiates  in  various  directions,  but 
chiefly  along  the  ureter  to  the  bladder,  scrotum,  end  of  the 
penis  and  the  inside  of  the  thigh.     The  testicle  is  retracted; 
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there  is  incessant  desire  to  make  water,  but  the  flow  of  urine  is 
either  partially  or  wholly  suppressed.  In  the  former  case,  the 
urine  is  high  colored,  often  mixed  with  blood,  and  voided  in 
drops  with  burning  pain.  Violent  and  frequent  vomiting  follows; 
the  skin  is  covered  with  a  cold  sweat ;  there  is  constant  restless- 
ness ;  the  patient  tosses  from  side  to  side,  and  assumes  in  succes- 
sion a  score  of  different  positions  in  the  hope  of  relief.  If  the 
symptoms  are  not  speedily  relieved,  a  febrile  movement  is  pro- 
duced, which,  sometimes,  attains  a  high  degree,  with  hot  skin, 
quick  pulse  and  incessant  thirst. 

After  these  symptoms  have  continued  a  certain  time — ^it  may 
be  hours,  it  may  be  days — ^relief  comes,  often  quite  suddenly. 
The  patient  feels  something  drop  into  the  bladder,  and,  all  at 
once,  his  agony  is  past.  Sometimes,  however,  the  concretion 
fails  to  clear  the  ureter,  and  becomes  impacted  in  some  part  of 
its  course.  In  this  case,  the  subsidence  of  the  symptoms  is 
more  gradual,  and  less  complete.  In  other,  fortunately  still 
rarer,  instances  the  opposite  ureter  has  already  been  rendered 
impervious  by  the  impaction  of  a  calculus  on  some  previous 
occasion,  and  the  blocking  up  of  the  hitherto  open  channel  is 
followed  by  total  anuria,  which  leads  to  a  rapidly  fatal  issue, 
with  or  without  ursemic  symptoms. 

Renal  calculi  are  sometimes  wholly  latent.  They  may  even 
attain  a  large  size,  and  destroy  extensive  portions  of  the  gland, 
without  betraying  their  presence  by  a  single  symptom.  Or, 
again,  renal  symptoms  may  exist  for  a  longer  or  shorter  period 
and  then  wholly  and  finally  cease.  This  latter  event  may  occur 
under  two  circumstances:  either  the  concretion  completely  oc- 
cludes the  ureter,  and  determines  gradual  atrophy  of  the  kidney, 
or  it  becomes  encysted  in  a  lateral  pouch  or  diverticulum,  and 
ceases  to  impede  the  flow  of  urine  and  to  irritate  the  mucous 
membrane. 

The  dixignosis  of  a  calculus,  or  calculi,  in  the  kidney  or  pelvis 
(except  in  latent  cases)  is  not  generally  attended  with  much 
difficulty.  The  locality,  distribution  and  paroxysmal  recurrence 
of  the  pains,  with  the  pyelitic  characters  of  the  urine,  are 
usually  sufficient  to  indicate  the  cause  of  suffering.  Neuralgia 
of  the  lower  intercostal  and  abdominal  nerves  sometimes  pre- 
sents great  severity,  and  a  paroxysmal  character.  It  is  dis- 
tinguished from  renal  colic  by  the  absence  of  blood,  pus,  and 
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transitional  epithelium  in  the  urine.  More  difficult  to  dis- 
tinguish are  those  cases  in  which  nephritic  colic  is  produced  by 
the  impaction  of  blood-clots  or  hydatids  in  the  ureter ;  indeed, 
absolute  certainty  cannot  often  be  obtained  in  these  cases  until 
the  appearance  of  gravel,  hydatids  or  clots  in  the  urine  sets  the 
question  at  rest.  The  antecedents  of  the  patient  sometimes 
throw  an  important  light  on  the  diagnosis,  and  a  knowledge  of 
the  nature  of  a  foregoing  attack  will  furnish  a  key  to  an  existing 
one. 

In  the  absence  of  colicky  paroxysms — ^where  the  symptoms 
consist  only  of  obscure  lumbar  pains  and  slight  disturbances  of 
micturition,  careful  and  repeated  examination  of  the  urinary  de- 
posit becomes  the  principal  means  of  arriving  at  a  precise  diag- 
nosis. If  the  symptoms  be  due  to  calculus,  the  deposit  will,  in 
all  probability,  contain  scattered  blood-disks  and  spindle-shaped, 
tailed  and  irregular  epithelial  cells  from  the  upper  urinary  pas- 
sages. These  may  be  accompanied  with  pus  corpuscles,  and 
minute  agglomerations  of  uric  acid,  dumb-bells  of  oxalate  of 
lime,  or  some  other  form  of  calculous  deposit.  These  unnatural 
conditions  of  the  urine  are  intensified  by  violent  exercise,  and 
diminished  or  altogether  suppressed  when  the  patient  maintains 
a  state  of  rest. 

The  treatment  of  renal  concretions  must  be  modified  according 
to  the  existing  symptoms  and  the  anatomical  changes  which  may 
be  inferred  to  have  taken  place  in  the  kidneys. 

During  the  paroxysms  of  renal  colic,  the  remedies  indicated 
are  warm  baths,  emollient  enemata,  cupping  the  loins,  and,  in 
highly  sthenic  cases,  venesection.  The  dolorous  spasm  of  the 
ureter  must  be  combated  by  free  administration  of  opium.  This 
drug  is  freely  tolerated  in  cases  of  this  class,  and  full  doses 
should  be  repeated  until  the  system  is  plainly  brought  under  its 
influence.  When  the  irritability  of  the  stomach  is  such  as  to 
prevent  the  absorption  of  the  drug,  it  should  be  introduced  per 
rectum  or  by  subcutaneous  injection.  Belladonna  may  be  sub- 
stituted where  opium  disagrees.  The  secretion  of  the  urine 
should  be  encouraged  by  warm  demulcent  drinks;  hot  poultices 
should  be  applied  to  the  loins  or  abdomen,  as  the  local  symp- 
toms indicate. 

Change  in  the  position  of  the  patient  sometimes  suffices  to 
dislodge  a  calculus  which  lies  upon,  but  has  not  become  fully 
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engaged  in,  the  orifice  of  the  ureter.  Manipulation  of  the  ab- 
domen in  the  course  of  the  ureters  may  also  facilitate  the  de- 
scent of  the  concretion.  Dr.  Simpson  witnessed  relief  follow 
complete  inversion  of  the  body.* 

In  the  intervals  of  the  nephritic  attacks,  or  when  none  exist, 
the  treatment  must  be  conducted  either  with  a  view  to  dissolve 
the  concretion  (see  Solvent  Trkatmbnt  op  Urinary  Calculi), 
or  according  to  the  rules  laid  down  for  the  management  of  chro- 
nic pyelitis.  When  abscesses  form,  or  pyo-  or  hydro-nephrosis 
is  established,  the  modes  of  treatment  described  under  these 
headings  must  be  followed  out. 

Incising  the  kidney  through  the  loins,  and  extracting  the 
offending  calculi  through  the  wound  (nephrotomy),  is  a  method 
of  treatment  as  old  as  the  time  of  Hippocrates.  It  is,  however, 
not  recommended  by  modern  surgeons,  except  when  suppura- 
tion has  taken  place,  and  the  abscess  is  manifestly  pointing  in 
the  loins.  When  such  an  abscess  is  opened,  exploration  should 
be  made  with  a  probe,  and  if  concretions  are  detected  thereby, 
cautious  endeavors  may  be  made  to  remove  them  by  suitable 
instruments.  (Hevin  and  Velpeau — Oldfield,  Th^  de  Paris, 
1863.) 

»  Edin.  Med.  Journ.  1868-9,  p.  76. 
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When  any  impediment  exists  to  the  flow  of  urine  from  the 
kidneys  the  secretion  accumulates  behind  the  obstruction  and 
distends  the  parts  above.  The  first  effects  of  the  pressure  of  the 
accumulated  urine  are  felt  in  the  hither  portions  of  the  ureter 
and  the  pelvis  of  the  kidney ;  these  parts  become  dilated.  Then 
the  renal  substance  is  compressed,  and  becomes  partially  or 
wholly  atrophied  and  absorbed ;  so  that  the  organ  is  at  length 
hollowed  out  into  a  pouch  or  bag,  consisting  of  the  fibrous  cap- 
sule of  the  kidney.  When  these  changes  are  associated  with 
suppuration  of  the  lining  membrane  the  condition  termed  pyo- 
nephrosis (already  described)  is  produced.  But  in  a  consider- 
able number  of  instances  the  obstruction  is  unaccompanied  with 
purulent  formation;  the  distension  proceeds  painlessly  and  gradu- 
ally. This  is  the  case  when  the  impediment  arises  from  some 
congenital  malformation ;  also  when  it  is  incomplete,  or  is  es- 
tablished by  degrees.     To  this  condition  the  names  of  "  dropsy 
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of  the  kidney  "  and  "  hydrorenal  distension  '*  have  been  applied ; 
but  both  designations  have  given  place  to  the  term  hydrone- 
phrosis, introduced  by  Rayer,  and  now  generally  adopted. 

Morbid  Anatomy, — Some  years  ago  I  exhibited  to  the  Man- 
chester Medical  Society  a  typical  example  of  what  may  be  called 
a  fiilly  developed  hydronephrosis.  It  consisted  of  a  large  mem- 
branous bag,  13  inches  long  by  8  inches  broad.  It  represented 
the  right  kidney  of  a  woman,  who,  during  life,  was  supposed  to 
be  the  subject  of  ovarian  dropsy.  She  had  been  twice  tapped 
under  that  impression,  and  died  of  peritonitis  after  the  second 
operation.  It  proved,  after  death,  to  be  the  right  kidney  and 
pelvis  monstrously  dilated.  When  filled  With  fluid  the  cyst  had 
a  lobed  or  sacculated  exterior,  like  an  enormous  colon.  The 
ureter  was  incorporated  with  the  posterior  wall  of  the  cyst ;  and 
opened  obliquely  into  the  dilated  pelvis,  with  a  valvular  arrange- 
ment resembling  that  at  the  entrance  of  the  ureter  into  the  blad- 
der. The  channel  was  pervious  to  a  probe  ;  but  the  valve-like 
deformity  of  its  orifice  (evidently  congenital)  prevented  the  free 
escape  of  urine. 


Fig.  47. 


Diagram  of  a  ftilly-developed  hydronephrosis. 


On  cutting  open  the  cavity  a  complete  fibrous  skeleton  of  the 
kidney  was  disclosed  (see  diagram,  Fig.  47).  The  pelvis  was 
dilated  to  the  size  of  a  large  cocoa-nut,  and  formed  a  sort  of 
atrium^  in  the  interior  of  which  seven  smooth  rounded  openings 
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were  situated,  large  enough  to  admit  the  little  finger.  Each  of 
these  openings  led  into  a  rudely  pyramidal  chamber,  the  bulging 
base  of  which  corresponded  to  one  of  the  external  lobulations. 
These  chambers  were  separated  from  each  other  by  strong 
membranous  septa ;  but  they  communicated  freely  with  each 
other  through  the  openings  into  the  enlarged  pelvis.  Not  a  par- 
ticle of  kidney-substance  existed  in  any  part ;  but  three  flattened 
fibro-cartilaginous  nodules  were  found  imbedded  in  the  outer 
wall  of  the  sac.  The  fibrous  membrane  which  composed  the 
pouch  and  septa  was  exceedingly  tough  and  strong,  much  re- 
sembling the  dura  mater.  The  outer  membrane  evidently  con- 
sisted of  the  thickened  and  hypertrophied  tunica  propria,  and 
was  continuous  with  the  fibrous  structure  of  the  dilated  pelvis. 
The  septa  corresponded  to  some  of  the  embryonal  divisions  of 
the  kidney ;  and  the  circular  openings  represented  the  chief  di- 
visions of  the  pelvis. 

From  this  type  there  are  many  variations.  The  sac  may  not 
be  nearly  so  large:  it  may  not  exceed  the  dimensions  of  the 
healthy  organ:  it  may  be  even  smaller.  The  chambers  vary 
much  in  depth,  and  in  number:  there  maybe  only  two  or  three; 
or  the  whole  sac  may  consist  of  only  a  single  cavity.  The  cyst 
may  be  composed  in  varying  proportions  of  expanded  pelvis  and 
dilated  kidney;  sometimes  the  expansion  is  almost  confined  to 
the  former,  which  is  transformed  into  a  globular  swelling  occu- 
pying the  hilus  of  the  kidney.  The  absorption  of  the  secreting 
tissue  is  not  usually  complete.  The  stagnating  urine  exerts  its 
pressure  in  the  first  instance  upon  the  papillae,  which  become 
flattened,  and,  as  it  were,  effaced;  then  the  bodies  of  the  pyra- 
mids are  compressed  and  gradually  atrophied;  lastly  the  cortex 
is  encroached  on,  more  and  more,  until  it  is  reduced  to  mere 
islets  of  reddish  tissue  on  the  membranous  parietes;  and  at 
length,  if  life  be  sutiiciently  prolonged,  these  disappear,  and  not 
a  vestige  of  the  glandular  tissue  remains. 

When  only  one  kidney  is  involved,  a  compensating  hypertro- 
phy of  the  opposite  organ  takes  place,  and  the  urinary  function 
goes  forward  unhindered  so  long  as  the  latter  continues  sound, 
and  its  channels  of  excretion  free.  There  is  nothing  astonishing 
in  this ;  but  it  is  very  unexpected  to  find  that  destruction  of  the 
secreting  tissue  may  proceed  to  an  extreme  degree  in  both  kid- 
neys without  evoking  marked  symptoms  of  deranged  urine-se- 
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cretion.  A  person  may  apparently  exist  for  a  time  with  the  two 
kidneys  wholly  reduced  to  membranous  sacs  devoid  of  any  tubu- 
lar structure.  In  Dr.  Strange's  case,  already  cit^  (p.  160),  in 
which  profuse  diuresis  had  existed  from  infancy,  not  a  particle 
of  renal  substance  could  be  detected  in  the  renal  sacs  after 
death,  though  life  had  been  protracted  to  the  age  of  eighteen 
years.  Another  equally  remarkable  case  is  related  by  Faber.* 
The  subject  of  it  was  a  little  boy,  who  had  been  ventricose  from 
birth,  and  in  weak  health.  The  urine  generally  presented 
nothing  abnormal;  but  on  two  or  three  occasions  he  suffered 
from  severe  paroxysms  of  strangury,  with  symptoms  resembling 
those  of  stone  in  the  bladder.  Notwithstanding  these  draw- 
backs the  boy  was  in  better  health  in  the  last  year  of  his  life 
than  he  had  been  for  the  previous  four  years,  and  was  able  to  go 
about.  "When  he  had  reached  the  age  of  6J  years,  he  fell  from 
a  chair  and  died  suddenly  in  consequence.  The  autopsy  re- 
vealed the  following  state  of  the  urinary  organs.  Both  kidneys 
were  converted  into  large  pouches  or  sacs,  containing  no  trace 
of  kidney-substance.  The  renal  pelves  were  likewise  greatly 
distended,  and  the  ureters  so  completely  resembled  the  small 
intestine  that  the  dissector  held  them  several  times  in  his  hand 
in  the  belief  that  they  were  a  coil  of  intestine.  The  bladder 
contained  a  little  turbid  urine;  its  walls  were  greatly  thickened. 
There  was  no  disease  of  the  prostate,  neck  of  bladder,  nor 
urethra.  The  entrance  from  the  bladder  into  the  dilated  ure- 
ters was  sufficiently  open. 

In  these  and  similar  cases  the  atrophy  of  the  secreting  tissue 
had  doubtless  been  going  on  slowly  and  progressively  from  the 
time  of  birth.  It  cannot  be  assumed  that  complete  sacculation 
of  the  kidneys  and  total  absence  of  renal  tissue  existed  from 
birth;  for,  as  was  pointed  out  by  Bayer,  infants  with  conge- 
nital double  hydronephrosis  are  not  viable.  Life  is  probably 
eked  out  in  such  cases  by  the  vicarious  activity  of  the  skin  and 
bowels,  which  undertake  some  portion  of  the  depurative  func- 
tions properly  belonging  to  the  kidneys.  Death  commonly 
takes  place,  in  cases  of  this  class,  quite  suddenly — sometimes 
with  violent  uraemic  phenomena. 

Of  37  cases  collected  by  me,  the  hydronephrosis  was  confined 

*  Wiirt.  Corrcspondenz-Blatt.,  Bd.  xii,  266. 
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to  one  kidney  in  26  instances,  and  affected  both  (double  hy- 
dronephrosis) in  11  cases.  When  the  hydronephrosis  was  single 
the  right  side  was  more  frequently  affected  than  the  left  (16 
right,  and  10  left). 

Hydronephrosis  sometimes  attains  enormous  dimensions,  and 
fills  the  abdomen  with  a  soft  fluctuating  intumescence,  reaching 
from  the  borders  of  the  ribs  to  the  pubes.  Rayer  cites  an  in- 
stance in  which  sixty  pounds  of  fluid  were  withdrawn  from  the 
sac.  But  the  most  extraordinary  example  which  I  have  dis- 
covered is  the  following,  related  by  Mr.  Samuel  Glass,  in  the 
Philosophical  Transactions  for  1747 : 

Mary  Nix  had  been  remarkable  all  her  life  for  the  preternatural 
size  of  her  belly.  Her  mother  stated  that  her  daughter  was  born 
dropsical;  but  otherwise  she  proved  healthy;  and,  notwithstanding 
the  steady  increase  in  the  size  of  the  abdomen,  she  lived  to  be  near 
28  years  of  a^e. 

She  is  described  as  a  tall  and  well-proportioned  woman,  except  for 
the  enormous  size  of  her  belly;  and,  for  one  of  so  unwieldy  a  bulk, 
to  have  been  brisk  and  active.  The  menses,  which  appeared  at  the 
usual  time  of  life,  continued  regular  until  within  eight  months  of 
her  death.  The  only  complaint  was  of  a  pain  occasionally  felt  in 
making  water. 

On  the  suppression  of  the  catamenia,  there  succeeded  a  certain 
amount  of  dyspnoea,  loss  of  appetite,  and  emaciation,  with  swelling 
of  one  of  the  legs,  and  ulcerations.  These  symptoms  gradually  in- 
creased until  her  death. 

On  taking  the  dimensions  of  her  body  before  dissection,  the  cir- 
cumference of  the  abdomen  was  found  to  be  just  six  feet  four  inches, 
and  from  the  xiphoid  cartilage  to  the  os  pubis  it  measured  four  feet 
and  half  an  inch  !  The  cutaneous  vessels  distributed  on  the  abdo- 
men were  remarkably  large. 

The  thorax  being  laid  open,  the  diaphragm  was  observed  to  be 
forcibly  protruded  into  that  cavity.  The  base  of  the  heart  lay  under 
the  right  clavicle,  and  its  apex  on  the  most  convex  part  of  the  dia- 
phragm; which  convexity  advanced  as  high  as  the  third  rib.  The 
lungs  were  surprisingly  small,  scarcely  exceeding  in  magnitude  those 
of  a  new-born  child.  When  the  abdomen  was  opened  a  vast  cyst 
was  displayed,  from  which  30  gallons  of  a  light,  coffee-colored,  hm- 
pid  fluid  was  withdrawn.  The  fluid  was  not  in  the  least  fetid.  In 
figure,  color,  thickness,  and  magnitude,  this  enormous  bag  very  much 
resembled  the  uterus  of  a  cow  at  the  end  of  gestation.  The  whole 
inside  was  scabrous,  and  looked  as  if  parboiled,  and  here  and  there 
was  observed  a  small  quantity  of  a  coffee-colored  sediment.  On  the 
left  interior  part  was  discovered  the  orifice  of  a  duct  (ureter)  which 
opened  obliquely  into  the  cavitv  of  the  sac,  and  would  easily  admit 
a  large  goose-quill.  From  this  opening  the  tube  advanced  about 
twelve  inches  between  the  membranes  of  the  bag  obliquely  upwards, 
and  towards  the  right,  from  whence  it  was  deflected  downwards,  and 
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passed  between  the  fold  of  the  broad  ligament  into  the  bladder.  The 
abdominal  viscera  were  thrust  aside  in  various  directions.  The  left 
kidney  and  ureter  were  healthy. 

The  fluid  contents  of  hydronephrotic  cysts  are  generally  al- 
tered urine.  Urea,  uric  acid,  as  well  as  the  alkaline  and  earthy 
urinary  salts,  have  been  found  therein.  Prout  detected  urea 
and  uric  acid  in  the  contents  of  a  double  hydronephrosis  from 
a  still-born  infant.  Generally  speaking,  the  fluid  is  much  more 
watery  than  ordinary  urine;  and  sometimes  the  organic  urinoas 
matters  only  exist  in  traces.  The  fluid  may  be  variously  col- 
ored ;  it  may  contain  a  little  blood,  pus,  and  epithelium,  and  it 
is  nearly  always  more  or  less  albuminous. 

In  two  cases  the  contents  of  the  cyst  consisted  of  a  substance 
resembling  colloid.  The  first  of  these  is  described  by  Dick- 
inson > 

The  patient  was  an  old  woman  of  seventy.  For  twelve  years  she 
had  perceived  a  tumor  in  the  left  hypochondrium,  which  at  length 
fillecl  the  belly.  Constipation  alternated  with  diarrhoea.  The  patient 
stated  that  she  occasionally  passed  "  nasty  stuff"  by  the  urethra,  and 
that  the  tumor  diminished  in  size  for  a  time  after  that  occurrence. 
She  at  length  died  of  pneumonia.  The  left  kidney  was  found  con- 
verted into  a  large  sac  about  a  foot  long,  divided  by  septa  into  com- 
partments. These  compartments  were  filled  with  a  gelatinous  sub- 
stance, which,  under  the  microscope,  presented  the  usual  appearances 
of  colloid  matter.  It  lay,  however,  quite  loose  in  the  cyst,  altogether 
unattached  to  the  parietes.  There  was  no  obstruction  whatever 
found  in  the  ureter,  nor  in  any  part  of  the  urinary  channels.  Dick- 
inson supposed  that  an  obstruction — probably  from  a  calculus — ex- 
isted at  some  previous  period,  which  led  to  sacculation  of  the  kidney; 
and  that  the  colloid  matter  was  deposited  subsequently.  (Path.  Soc. 
Trans.,  vol.  xiii,  p.  137.) 

The  second  case  is  reported  by  Prof.  Dumreicher  of  Vienna, 
and  is  remarkable  in  many  ways  : 

A  girl  of  13  had  observed  a  swelling  in  the  abdomen  from  her 
tenth  year.  This  grew  to  an  enormous  size;  the  circumference  of 
the  abdomen,  which  was  uniformly  distended,  measured  44  inches. 
The  percussion  sound  was  dull,  except  over  a  space  of  four  square 
inches  on  the  left  side  below  the  navel.  Fluctuation  was  perceived 
over  the  swelling.  Prof.  Skoda,  under  whose  care  the  girl  first  came, 
diagnosticated  an  ovarian  cyst;  but  he  pointed  out  the  possibility  of 
.a  hydronephrosis.  The  case  then  passed  to  the  care  of  Prof.  Dum- 
reicher, who,  on  account  of  the  dyspnoeal  distress,  punctured  through 
the  abdominal  wall,  and  withdrew  18  quarts  of  a  colloidal  brown- 
•colored  fluid.     The  circumference  of  the  belly  now  fell  to  80  inches, 
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and  the  relief  to  the  patient  was  great.  Six  weeks  later,  16  quarts 
more  were  withdrawn ;  and  an  injection  composed  of  one  ounce  of 
tincture  of  iodine,  in  4  oz.  of  water,  with  a  drachm  of  iodide  of  po- 
tassiam,  was  introduced  into  the  cyst.  This  proceeding 'proved  of 
no  effect.  In  ahout  a  month  14  quarts  more  were  evacuated,  and 
the  injection  repeated.  Severe  iodism  followed,  and  continued  for  a 
couple  of  days.  The  patient  then  rapidly  improved  and  left  the 
hospital.  In  ahout  three  months  she  returned,  larger  than  ever.  The 
belly  now  measured  46}  inches,  and  the  breathing  was  much  embar- 
rassed; the  heart's  apex  beat  in  the  third  interspace.  In  the  course 
of  the  succeeding  five  months  the  patient  was  tapped  four  times, 
and  an  aggregate  quantity  of  37  quarts  of  fluid  were  withdrawn — 
making  a  total,  from  the  beginning,  of  85  quarts !  The  fluid  changed 
character  as  the  tappings  were  repeated :  it  became  more  and  more 
mixed  with  blood,  and  at  length  with  pus.  On  one  occasion  a  drachm 
of  the  crystallized  sesquichloride  of  iron,  dissolved  in  six  ounces  of 
water,  was  injected.  This  was  followed  by  severe  symptoms.  At 
the  last,  a  fistulous  passage  into  the  cyst  was  kept  open  by  an  elastic 
catheter,  through  which  the  cyst  was  evacuated  twice  daily,  washed 
out  with  waiTn  water.  Notwithstanding  these  precautions,  the  con- 
tents of  the  cyst  grew  daily  more  foul,  and  the  patient's  strength  stea- 
dily diminished.  She  died  after  having  been  under  observation  about 
a  year.  On  opening  the  belly  the  cyst  was  found  to  be  the  right  kid- 
ney enormously  dilated.  The  sac  was  intimately  adherent  to  the 
liver;  and  the  right  lobe  of  the  latter  was  so  compressed  that  it  was 
reduced  to  half  the  size  of  the  left  lobe.  The  cceeum  and  the  end  of 
the  ileum  were  fixed  by  adhesions  to  the  front  of  the  cyst;  the  rest 
of  the  bowels  were  thrust  into  the  left  hypochondrium.  When 
opened,  the  sac  was  found  in  some  places  thin,  in  others  several  lines 
thick :  they  were  divided  into  compartments,  of  which  the  parietes 
were  traversed  by  broad  membranous  bands  in  various  directions, 
which  divided  the  cavities  into  a  number  of  small  loculi.  In  these 
latter  a  number  of  cysts  with  yellowish  contents  were  situated. 
The  anatomical  cause  of  the  distension  was  not  very  clearly  made 
out;  but  it  appeared  to  consist  in  a  congenital  obliquity  of  the  origin 
of  the  ureter,  whereby  a  valvular  condition  was  induced,  which  im- 
peded the  flow  of  urine.  The  ureter,  after  its  origin  in  the  cyst,  ran 
in  a  half  circle,  downwards  and  backwards,  intimately  adherent  to 
the  cyst  walls,  and  compressed  by  them.  A  small  supernumerary 
renal  artery  arose  from  the  aorta  a  few  lincR  below  the  principal 
branch.  The  left  kidney  was  enlarged,  but  healthy.  (Wiener  Med. 
Halle,  1864,  p.  139.) 

Ikiology, — The  anatomical  conditions  which  lay  the  founda- 
tions of  hydronephrotic  distension  of  the  kidney  are  exceedingly 
varied.  Out  of  37  cases  which  were  collated  for  the  purpose  of 
the  present  article,  there  existed  congenital  malformation  in  14 
cases — ^affecting  the  kidneys,  the  ureter,  or  the  renal  artery.  In 
two  of  these,  a  supernumerary  renal  artery  crossed  and  com- 
pressed the  ureter  near  its  origin ;  in  four,  the  ureter  was  con- 
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genitally  imj^erforate ;  VfL  three,  the  ureter  entered  obliquely 
into  the  pelvis  of  the  kidney,  creating  a  valve-like  impediment, 
which  necessarily  increased  as  the  pelvis  expanded.  In  a  case 
recorded  by  Dr.  Hare  a  very  curious  deformity  was  found  in 
both  ureters,  which  he  thus  describes :  "  On  taking  the  mass 
(the  dilated  kidney)  in  the  hands,  and  pressing  very  firmly,  no 
fluid  escaped  by  the  ureter;  examining  into  the  cause  of  this,  it 
was  found  that  the  ureter,  at  a  little  distance  from  its  origin, 
was  coiled  on  itself — like  a  turn  and  a  half  of  a  corkscrew 
brought  closely  together,  and  that  this  coil  was  adherent  to  the 
lower  part  of  the  dilated  pelvis ;  above  this  part,  the  ureter  was 
slightly  dilated ;  below  it,  not  at  all.'  The  coils  just  mentioned 
acted  as  a  valve-like  obstruction  to  the  course  of  the  urine,  for 
on  gently  dissecting  away,  with  the  point  of  a  scalpel,  the  tissue 
which  held  the  coils  together  and  united  them  to  the  tumor,  the 
retained  fluid  rushed  readily  out  by  the  end  of  the  ureter  in  a 
full  stream."* 

In  8  out  of  the  14  congenital  cases,  the  hydronephrosis  was 
double — ^that  is,  it  affected  both  kidneys.  Two  of  these  perished 
still-born,  and  a  third  died  in  thirty  hours  after  birth ;  but  Dr. 
Hare's  patient  (just  mentioned)  survived  to  the  age  of  thirty- 
eight  years ;  and  the  remaining  four  lived  for  periods  varying 
from  five  and  a  half  to  eighteen  years.  We  must  assume,  in 
these  latter  cases,  that  the  impediment  to  the  urinary  flow  was 
at  first  incomplete  (though  the  malformation  was  congenital), 
and  that  its  efl^ects  were  not  fully  developed  until  a  subsequent 
period,  and  then  probably  with  extreme  slowness. 

In  an  instance  cited  by  Rayer,  the  obstruction  (congenital) 
was  constituted  by  an  imperforate  urethra:  the  bladder,  ureters, 
and  kidneys  were  distended  into  capacious  sacs  (1.  c.  iii,  504). 

Congenital  hydronephrosis  is  often  associated  with  malforma- 
tions of  other  organs — imperforate  anus,  hare-lip,  club-foot,  Ac 

Of  the  23  cases  in  which  the  obstruction  arose  later  in  Ufe,  it 
was  due,  in  eight  instances,  to  the  impaction  of  a  calculus  in  the 
ureter ;  and  a  similar  impediment,  although  not  actually  found, 
was  inferred  to  have  existed  at  some  previous  period  in  two 
others.  In  four  cases,  a  narrowing  or  obliteration  of  the  ureter 
existed  near  its  origin  or  its  termination,  produced  presumably 

•  Med.  Times  and  Gaz.,  1858,  I,  284. 
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by  some  past  inflammatory  or  ulcerative  process,  followed  by 
subsequent  constriction.  In  six  instances,  tbe  ureters  were 
compressed  near  their  entrance  into  the  bladder  by  a  pelvic 
tumor — ^gravid  uterus,  oVarian  cyst,  or  a  cancerous  growth: 
cases  of  this  class  are  no  doubt  much  more  frequent  than  these 
numbers  indicate ;  but  they  are  generally  slight  in  degree,  and 
seldom  go  on  to  the  production  of  a  palpable  tumor  in  the  flank.* 

In  a  number  of  the  cases  collated,  a  mechanical  cause  for  the 
distension  could  not  be  assigned,  or,  such  a  cause  was  only  ob- 
scurely indicated.  In  some  of  these,  no  doubt,  a  more  careful 
inquiry  would  have  solved  the  difficulty ;  but  still  there  are 
cases  which  must  at  present  be  regarded  as  mechanically  inex- 
plicable. 

The  following  case  by  Boogaard  illustrates  in  a  striking  man- 
ner how  a  congenital  malformation,  which,  at  first,  scarcely 
offered  any  obstruction  to  the  course  of  the  urine,  comes,  step 
by  step,  to  constitute  a  greater  obstruction,  and  at  length  pro- 
duces fatal  results : 

A  young  man  of  twenty,  otherwise  in  good  health,  had  suflfered, 
from  time  to  time,  from  paroxysms  of  pain,  followed  by  nausea  and 
vomiting.  On  the  3d  of  February,  1857,  he  was  seized  with  one  of 
these  paroxysms,  accompanied  with  obstinate  constipation.  The  vo- 
miting became  intractable ;  the  vomited  matters  contained  blood  and 
sarcinffi ;  and  no  passage  could  be  obtained  by  the  bowels.  On  ex- 
amining the  abdomen,  a  doubtfully  fluctuating  swelling  was  detected 
in  the  right  flank.  The  symptoms  were  attributed  to  an  organic 
affection  of  the  liver.  Under  a  continuance  of  these  symptoms 
death  took  place  in  five  days. 

At  the  autopsy,  a  bladder-like  tumor  as  large  as  the  fist  was  found 
in  the  right  hypochondrium,  situated  between  the  liver,  the  colon, 
and  the  duodenum  :  it  was  united  by  adhesions  to  the  latter.  The 
colon  was  not  constricted  at  the  adherent  spot  -,  but  the  duodenum 
was  so  ti^tly  stretched  over  the  tumor  that  its  calibre  was  almost 
effaced.  The  stomach  was  greatly  distended,  and  filled  with  a  dark- 
oolored  fluid. 

A  closer  examination  of  the  tumor  revealed  the  following :  It  con- 
sisted of  the  pelvis  of  the  right  kidney,  greatly  distended.  The 
ri^ht  renal  artery  was  abnormally  distributed;  it  divided  close  to  its 
origin  into  two  branches,  one  of  which  ran  to  the  upper,  and  tbe 

I  Stadfeldt  found  dilatation  of  the  ureter  common  in  women  dying  in  child- 
birth, even  when  there  was  no  lateral  displacement  of  the  womb.  In  sixteen 
poMUmortem  -examinations  be  found  such  a  dilatation  nine  times;  it  almost 
always  begins  where  the  ureter  crosses  the  common  iliac  Hydronephrosis  from 
this  cause  (puerperal)  is  much  more  frequent  on  tbe  right  than  the  left  side. 
Out  of  twelve  cases,  Stadfeldt  found  it  only  once  on  the  left.  (MonatMchr.  f. 
GeburUk.  1S62,  p.  71.) 
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Other  to  the  lower  part  of  the  hilus.  The  lower  branch  crossed  the 
ureter  Dear  its  origin,  and  exercised  a  certain  compression  upon  it. 
The  enlarged  pelvis  pressed  forward  between  the  two  branches  of 
the  renal  artery,  in  such  a  manner  that  the  origin  of  the  nreter  was 
drawn  beyond  the  level  of  the  lower  renal  artery,  compelling  the 
ureter  to  loop  itself  round  this  branch  in  order  to  reach  the  bladder. 
Thereto  was  added  a  third  mechanical  obstacle,  namely,  the  adhe- 
sion of  the  ureter  in  the  first  part  of  its  course  to  the  outer  surface 
of  the  distended  pelvis,  for  the  space  of  three  quarters  of  an  inch. 

The  enlarged  pelvis  contained  ammoniacal  urine,  mixed  with 
blood  and  mucus.  The  corresponding  kidney  was  lon^  and  narrow, 
but  otherwise  healthy,  and  scarcely  atrophic.  The  left  kidney  was 
natural.  (Arch.  £  d.  Holl'dndische  Beitr.  z.  Natur-und  Heilk.  Bd  I, 
p.  196.) 

The  explanation  of  these  appearances  seemed  to  be  this :  First, 
the  lower  renal  artery  compressed  the  ureter,  and  prevented 
the  pelvis  of  the  kidney  from  properly  emptying  itself  until  a 
certain  pressure  was  exerted  on  its  walls  by  the  accumulated 
urine.  This  impediment  was  intensified  by  the  curving  of  the 
ureter  round  the  lower  renal  artery.  The  pressure  so  exercised 
probably  excited  inflammation  and  adhesion  of  the  ureter  to  the 
outside  of  the  expanded  pelvis,  and  again  of  the  latter  to  the 
colon  and  duodenum.  The  symptoms  during  life  were  thus 
explained.  The  periodical  attacks  of  nausea  and  vomiting  de- 
pended on  the  periodical  dilatation  of  the  sac  and  the  pressure 
of  it  on  the  duodenum.  Evacuation  of  the  sac,  when  the  pres- 
sure of  the  accumulated  urine  reached  a  sufiicient  height  to 
overcome  the  obstructions,  caused  the  paroxysms  to  subside. 
In  the  last  paroxysm  the  resistance  proved  more  obstinate ;  the 
duodenum  became  altogether  occluded — hence  the  constipation ; 
and  the  portal  vessels  became  probably  implicated — determin- 
ing effusion  of  blood  into  the  stomach,  and  heematemesis. 

Hydronephrosis  arises  under  such  a  variety  of  anatomical  con- 
ditions, that  its  general  etiological  relations  offer,  as  might  have 
been  expected,  little  that  is  characteristic.  No  age  is  exempt — 
not  even  foetal  life;  nor  is  any  especially  liable:  the  two  sexes, 
in  the  cases  collated  by  me,  were  found  nearly  equally  repre- 
sented— 19  were  males  and  16  females;  in  two  infants  the  sex 
is  not  mentioned. 

The  symptoms  of  hydronephrosis  depend  mainly  on  the  nature 
of  its  anatomical  cause  and  on  the  size  of  the  sac.  If  the  sac  be 
small  and  the  opposite  kidney  sound,  symptoms  may  be  alto- 
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gether  wanting ;  old  age  may  be  reached  without  suspicion  that 
jne  of  the  kidneys  has  been  changed  into  a  membranous  sac, 
uid  the  anomaly  may  be  first  discovered  at  the  autopsy. 

Generally,  however,  the  distension  goes  on  to  the  formation 
:>f  a  palpable  tumor  in  the  abdomen ;  and  sometimes,  as  we 
bave  seen,  this  tumor  attains  an  enormous  size.  Setting  aside 
tlie  cases  which  perished  still-born,  or  within  a  few  weeks  of 
birth,  there  existed  among  the  34  remaining  instances  17  in 
p^bich  abdominal  intumescence  was  detected  during  life ;  in  13 
[)f  these  the  tumor  was  confined  to  one  side,  in  four  a  double 
tumor  existed. 

In  its  topographical  characters  a  hydronephrotic  tumor  pre- 
^nts  the  general  physical  signs  of  renal  tumor.  The  swelling 
ia  situated  in  the  flank ;  it  reaches  backward  in  the  lumbar  re- 
gion to  the  spine,  upwards  into  the  hypochondrium,  downwards 
into  the  iliac  region,  and  forwards  to  the  umbilicus — encroach- 
ing on  those  regions  variously  according  to  its  magnitude.  The 
scion  is  usually  in  front  of  it;  and  the  small  intestines  are 
thrust  into  the  opposite  side  of  the  abdomen.  Of  the  several 
displacements  of  the  organs  on  either  side  I  need  not  add  any- 
thing to  what  is  detailed  in  the  chapter  on  cancer  of  the  kidney, 
where  the  general  characters  of  renal  tumor  are  fully  described. 
The  special  characteristics  of  hydronephrosis  are  its  soft  undu- 
lating feel;  an  outline,  which  is  sometimes  distinctly  lobulated; 
and  the  evidence  of  fluctuation.  There  is  one  peculiarity  which 
IB  pathognomonic  when  present,  namely,  the  sudden  diminution 
or  disappearance  of  the  swelling  coincidently  with  the  sudden 
discharge  of  a  large  quantity  of  urine.  This  sign  is  not  always 
available;  but  it  is  sufilciently  frequently  met  with  to  give  it 
an  important  diagnostic  value.  It  occurred  in  seven  out  of  the 
17  cases  in  which  the  existence  of  a  tumor  was  clinically  as- 
certained. 

In  Dr.  Hare's  case  of  double  hydronephrosis,  already  alluded 
to,  subsidence  of  the  tumor  from  this  cause  took  place  on  one 
occasion  on  the  right  side,  on  another  on  the  left  side ;  present- 
ing a  succession  of  events  sufilciently  puzzling  even  to  an  acute 
observer. 

The  tumor  is  usually  quite  painless,  and  unaccompanied  by 
any  inconvenience  except  from  its  bulk.  Occasionally,  how- 
ever, tenderness  exists  over  it,  and  the  action  of  the  bowels  is 
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irregular.  When  the  dilatation  arises  from  the  impaction  of  a 
calculus,  symptoms  of  nephritic  colic  occur  at  the  time  when  the 
impaction  takes  place ;  or  from  time  to  time  thereafter,  if,  as  is 
most  usual,  some  quantity  of  urine  still  continues  to  trickle  past 
the  calculus.  Similar  paroxysms  are  recorded  in  two  instances 
where  no  calculus  existed. 

The  state  of  the  urine  usually  furnishes  no  information:  in 
the  great  majority  of  cases  it  is  natural ;  sometimes,  however, 
it  contains  a  little  pus,  but  never  in  quantity.  During  the  at- 
tacks of  nephritic  colic  it  may  contain  blood,  and  be  discharged 
with  great  pain,  retraction  of  the  testicle,  vomiting,  4c.  The 
history  of  these  attacks  sometimes  yields  an  important  clue  to 
the  nature  of  the  case.  When  both  kidneys  are  affected,  symp- 
toms indicating  defective  elimination  of  urine  (uraemia)  necessa- 
rily show  themselves  at  length.  A  hydronephrosis  implicating 
one  kidney  only  may,  as  we  have  seen,  cause  little  or  no  incon- 
venience for  many  years,  even  though  its  bulk  be  considerable. 
The  opposite  kidney  performs  a  double  duty  and  becomes  cor- 
respondingly enlarged.  An  individual  in  this  condition,  how- 
ever, leads  an  existence  of  considerable  peril ;  for  if  anything 
happen  to  impede  the  function  of  the  single  kidney  on  which 
life  depends,  dangerous  symptoms  necessarily  arise.  Rayer  sup- 
plies the  following  instructive  example : 

M.  v.,  ffit.  64,  had  experienced,  at  the  age  of  22,  pain  in  the  right 
renal  region,  shooting  obliquely  toward  the  bladder  in  the  direction 
of  the  ureter.  This  pain  proved  obstinate,  and  increased  more  and 
more;  the  urine  was  occasionally  bloody,  and  sometimes  of  a  dark 
color ;  the  patient  Pecame  pale  and  thin.  Little  by  little  the  urine 
ceased  to  contain  blood,  and  reassumed  its  normal  characters;  the 
general  condition  was  perfectly  restored;  and  for  a  long  series  of 
years  M.  V.  enjoyed  blooming  health. 

About  the  year  1820,  M.  V.  began  to  grow  stout;  the  belly  became 
remarkably  large ;  and  latterly  his  great  size  considerably  impeded 
progression. 

On  the  18th  of  September,  1834,  M.  Y.  experienced  an  uneasiness 
in  the  abdomen  which  constrained  him  to  keep  his  bed ;  pains  were 
felt  all  over  the  abdomen,  but  especially  toward  the  region  of  the 
left  kidney.  This  region  was  tender  on  pressure ;  the  patient  passed 
no  urine  ;  and  the  bladder  was  not  distended.  During  ten  days  M- 
Y.  had  no  desire  to  void  urine,  and  at  the  end  of  this  period  he  only 
passed  two  glasses  of  a  citrine  color.  On  examining  the  abdomen 
a  voluminous  tumor  was  detected,  extending  obliquely  from  the 
right  hypochondrium  to  the  left  iliacibssa.  Obscure  fluctuation  w»s 
felt  in  the  tumor,  which  was  considered  to  be  formed  by  the  dis- 
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tended  right  kidney  (this  was  confirmed  at  the  autopsy).  The  con- 
dition grew  more  and  more  serious  as  the  suppression  of  urine  con- 
tinued— the  tongue  became  covered  with  a  slimy  coating ;  the  features 
altered ;  the  nights  were  sleepless ;  the  pulse  failed ;  hiccup  super- 
vened, and  the  patient  expired  on  the  13th  of  October,  1834. 

On  opening  the  body  the  right  kidney  was  fbund  prodigiously 
distended,  and  converted  into  a  pouch  filled  with  7lb.  11  oz.  of  a 
viscid  fluid;  the  tumor  was  16  inches  long  from  above  downwards, 
and  7i  inches  broad.  The  ureter  was  dilated  at  its  origin,  but  soon 
underwent  a  sudden  constriction ;  in  this  strangulated  part  a  little 
calculus  could  be  felt  which  had  completely  obstructed  the  duct. 
Below  this  obstacle,  the  ureter  resumed  its  ordinary  dimensions. 
The  left  kidney  was  considerably  tumefied  and  reddened.  The  pel- 
vis was  notably  dilated  and  covered  with  vascular  ramifications; 
the  left  ureter,  like  the  right,  contained  a  small  calculus  lodged  five 
inches  below  the  pelvis.  The  bladder  and  other  abdominal  organs 
were  healthy.  The  state  of  the  right  kidney  explained  perfectly 
the  former  ailments  of  M.  Y.,  and  death  was  the  consequence  of  the 
disabling  of  the  solitary  kidney  on  which  his  life  had  so  long  de- 
pended.    (Mai.  des  Reins,  t.  iii,  p.  490.) 

Terminations. — Hydronephrosis  may  terminate  in  various  ways. 
The  obstacle  may  be  dislodged,  and  the  contents  of  the  sac  dis- 
charged, without  subsequent  reaccumulatiou.  K,  in  such  a 
case,  a  portion  of  the  renal  tissue  be  preserved,  the  organ  will 
be  enabled,  in  part,  to  resume  its  function.  If  the  distension 
have  been  long  established,  and  the  secreting  tissue  extensively 
or  totally  absorbed,  the  organ  after  evacuation  of  the  fluid 
shrivels  up  into  an  empty  sac.  These  may  be  regarded  as  the 
most  favorable  modes  of  termination. 

I  find  that  out  of  29  fatal  cases,  which  supply  information  as 
to  the  cause  of  death,  12  perished  from  some  other  disease. 
Ifearly  all  of  these  were  slight,  unilateral  cases,  which  were 
latent  during  life.  Three  cases  of  double  hydronephrosis  per- 
ished still-born  or  soon  after  birth  from  abeyance  of  the  urinary 
fanction.  In  14  cases  death  took  place  at  a  later  age  as  a  direct 
or  indirect  consequence  of  the  renal  distension.  Of  these  14, 
one  died  wearied  out  with  the  bulk  of  the  tumor  and  dysen- 
teric diarrhcDa  caused  thereby.  Mr.  Glass's  patient  died  from 
pressure  of  the  vast  sac  on  the  respiratory  organs.  Four  cases, 
in  which  doable  hydronephrosis  was  established  gradually,  died 
from  progressive  abolition  of  the  renal  function — three  of  them 
with  distinct  ursemic  symptoms.  Two  more,  with  single  hydro- 
nephrosis, died  from  suppression  of  urine  through  impaction  of 
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a  calculus  in  the  opposite  ureter.  In  three  cases,  repeated  tap- 
ping waa  followed  by  suppuration  of  the  sac  and  exhausting 
hectic.  In  another  case,  the  second  tapping  was  succeeded  by 
fetal  peritonitis.  Pressure  of  the  tumor  on  the  adherent  duo- 
denum, and  consequent  intestinal  obstroiction,  caused  death  in 
one  instance  (p.  413).  It  is  remarkable  that  only  in  one  solitary 
instance  (to  be  presently  cited)  was  death  caused  by  sponta- 
neous rupture  of  the  sac. 

Diagnosis, — The  diagnosis  of  hydronephrosis  is  certain  and 
easy  only  when  subsidence  of  the  tumor  occurs  simultaneously 
with  a  sudden  excessive  discharge  of  urine,  or  when  trustworthy 
history  of  such  an  occurrence  can  be  obtained.  When  this 
symptom  is  absent  the  recognition  of  the  disease  depends  on 
the  ascertainment  of  the  existence  of  a  fluctuating  renal  tumor, 
and  the  absence  of  the  signs  of  suppuration. 

Hydronephrotic  tumors  have  most  frequently  been  confounded 
with  ovarian  cysts,  ascites,  and  hydatid  cysts.  From  an  ovarian 
cyst,  hydronephrosis  is  distinguished  by  the  presence  of  the 
colon  in  front  of  the  sw^elliug,  and  by  the  absence  of  a  bowel 
sound  on  percussion  in  the  corresponding  lumbar  region.  As- 
cites is  distinguished,  when  the  hydronephrosis  is  single,  by  the 
existence  of  dulness  in  both  flanks :  but  when  the  renal  tumor 
is  double,  and  both  flanks  are  consequently  dull  as  in  ascites, 
the  latter  condition  is  recognized  by  the  change  of  level  assumed 
by  the  fluid  when  the  posture  of  the  patient  is  altered — dulness 
from  dilated  kidneys  being  fixed  in  its  limits,  however  the  posi- 
tion of  the  patient  may  be  changed.  A  hydatid  cyst  is  gene- 
rally identified  by  the  escape  of  hydatid  vesicles  with  the  urine, 
and  sometimes  by  the  presence  of  a  hydatid  fremitus.  In  the 
absence  of  these  symptoms  it  may  be  quite  impossible  to  estab- 
lish the  differential  diagnosis  of  these  two  conditions  by  physical 
signs,  and  inferences  must  be  drawn  from  the  commemorative 
symptoms.  It  may  be  of  use  to  remember,  that  while  hydro- 
nephrosis is  not  unfrequently  double,  a  hydatid  cyst  is  scarcely 
ever  so. 

Pyonephrosis  is  distinguished  by  the  purulent  character  of 
the  urine — actual  or  historical — also  by  the  existence  of  more 
severe  constitutional  symptoms,  and  especially  of  recurrent  ri- 
gors.    Circumscribed  abscess  of  the  kidney,  and  perinephritic 
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abscess,  are  distinguished  by  their  more  acute  course,  the  pre- 
sence of  pain,  and  the  signs  of  suppuration. 

The  prognosiSy  although  necessarily  grave,  is  less  serious  than 
in  other  kinds  of  renal  tumor.  When  the  affection  is  uni- 
lateral, not  only  may  life  be  indefinitely  prolonged,  but  there  is 
always  a  chance  that  spontaneous  evacuation  of  the  sac  may 
take  place,  or  that  the  cyst  may  be  punctured  with  success.  If 
the  opposite  (hitherto  sound)  kidney  show  symptoms  of  de-  • 
ranged  function,  the  gravity  of  the  prognosis  is  immensely 
increased.  When  both  kidneys  are  affected  the  issue  is  un- 
avoidably fatal  at  length ;  but  many  years  may  elapse  before  the 
atrophy  of  the  secreting  tissue,  or  the  completeness  of  the  ob- 
struction, reaches  a  degree  incompatible  with  life. 

Treatment. — If  the  disease  be  unilateral,  and  inferred  to  de- 
pend on  the  impaction  of  a  calculus  in  the  ureter,  precautions 
should  be  taken  against  a  similar  occurrence  taking  place  on 
the  opposite  side.  The  patient  should  be  directed  to  keep  the 
urine  adequately  diluted  by  systematic  potation,  especially  on 
going  to  bed,  and  to  avoid  a  too  highly  animalized  diet. 

In  the  absence  of  this  indication  an  attempt  may  be  made 
to  overcome  the  obstacle,  or,  if  that  be  impossible,  to  facilitate 
the  passage  of  the  urine  past  it.  To  this  end,  the  tumor  should 
be  carefully  manipulated  or  champooed,  from  time  to  time.  As 
the  swelling  is  usually  painless,  this  can  be  accomplished  with- 
out diflBiculty.  In  a  little  girl  of  eight,  who  came  under  my 
care  in  the  Manchester  Infirmary,  this  treatment  seemed  to  be 
followed  by  success.  She  had  a  soft,  obscurely  fluctuating  tu- 
mor on  the  left  side  of  the  abdomen,  about  the  size  of  a  child's 
head,  which  was  considered  to  be  hydronephrosis.  This  was 
diligently  manipulated  in  every  direction,  with  the  aid  of  a  lu- 
bricating ointment,  on  alternate  mornings.  After  the  third  ma- 
nipulation, she  suddenly  passed  a  large  quantity  of  urine,  and 
the  tumor  forthwith  subsided,  and  did  not  again  return  so  long 
as  the  patient  continued  under  observation. 

If  evacuation  cannot  be  obtained  in  this  manner,  further 
interference  is  not  justified  unless  the  expansion  of  the  sac  be 
such  that  its  pressure  threatens  serious  mischief.  Under  these 
circumstances  tapping  may  be  resorted  to.  The  following  case, 
related  by  Mr.  Thompson  of  Nottingham,  furnishes  an  example 
of  the  successful  adoption  of  this  plan ;  and  the  reasons  set  forth 
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by  the  writer  for  the  selection  of  the  spot  chosen  for  puncture 
seem  to  deserve  attention.  This  case  is  likewise  the  solitary 
instance  I  have  discovered,  in  which  death  was  caused  by  burst- 
ing of  the  sac  into  the  peritoneum : 

The  patient  came  under  Mr.  Thompson's  observation  in  May, 
1861.  He  was  at  that  time  suffering  from  great  pain  in  the  region 
of  the  left  kidney.  There  were  considerable  enlargement  and  ten- 
derness on  pressure  extending  over  the  left  hypochondriac,  lumbar, 
and  iliac  regions.  Dulness  on  percussion  also  existed  in  these  re- 
gions. Symptoms  of  nephritic  colic  had  existed  for  a  considerable 
period.  Similar  symptoms  had  been  observed  on  a  previous  occa- 
sion, which  were  suddenly  relieved  after  passing,  all  at  one  time, 
more  than  a  chamber-pot  full  of  water,  of  the  color  of  port  wine. 
On  the  present  occasion,  a  similar  event  took  place;  in  about  a  week 
the  sac  had  entirely  emptied  itself  through  the  ureter  and  bladder. 
The  symptoms  disappeared,  and  the  patient  apparently  soon  re- 
covered. In  November  he  began  again  to  suffer  from  the  same  symp-. 
toms,  which  increased  up  to  January  27th,  1862.  At  this  time  the 
side  was  greatly  enlarged  and  tender.  There  was  an  obscure' sense 
of  fluctuation,  and  the  dulness  extended  to  the  right  as  far  as  the 
linea  alba;  backwards  to  the  spine;  downwards  to  the  lowest  part 
of  the  iliac  fossa.  The  organs  in  the  chest  were  displaced  upwards. 
The  patient's  sufferings  were  now  so  great  that  it  was  determined 
to  draw  off  the  fluid  with  the  trocar.  There  was  no  doubt  that  the 
sac  containing  the  fluid  was  a  dilated  kidney,  or  a  cyst  connected 
with  the  pelvis  of  that  organ ;  and  in  either  case  Mr.  Thompson  was 
disposed  to  select  the  interval  between  the  two  last  (floating)  ribs 
near  their  anterior  extremities  at  which  to  introduce  the  trocar. 
Mr.  T.  fixed  on  this  spot  for  the  following  reasons : 

1.  Supposing  the  fluid  to  be  contained  in  a  sac  having  (fommuniea- 
tion  with  the  pelvis  of  the  kidney,  the  kidney  would  lie  behind  the 
sac,  partly  upon  the  last  two  ribs,  and  partly  upon  the  quadratus 
lumborura  muscle,  its  normal  situation  upon  this  side;  and  if  the 
instrument  were  introduced  at  the  place  indicated,  and  its  point 
directed  a  little  forward,  it  would  penetrate  the  sac  without  any  risk 
of  wounding  the  kidney. 

2.  If  the  sac  consisted  of  a  dilated  kidney,  the  point  selected 
would  still  be  the  best,  as  it  would  be  near  the  part  at  which  the 
organ  began  to  dilate. 

3.  It  would  be  behind  the  peritoneum,  and  therefore  there  would 
be  less  risk  of  wounding  that  membrane. 

4.  If  the  patient  had  been  tapped  in  front,  the  trocar  must  have 
passed  through  the  peritoneum  twice :  first,  that  portion  lining  the 
abdominal  muscles,  and  second,  that  in  front  of  the  sac;  and,  sup- 
posing no  adhesion  to  have  taken  place  between  these  two  parts, 
when  the  instrument  was  withdrawn,  some  of  the  contents  of  the 
sac  might  have  escaped  into  the  cavity  of  the  peritoneum  and  given 
rise  to  inflammation.  Besides,  there  would  have  been  more  danger 
of  wounding  some  of  the  bowels,  should  any  portion  have  become 
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adherent  by  inflammation  between  the  walls  of  the  abdomen  and 
the  8ae. 

The  operation  was  therefore  performed  between  the  two  last  ribs 
near  their  extremities.  An  incision  was  made  through  the  integu- 
ments and  muscles;  a  small  exploring  trocar  was  then  introduced; 
and  as  there  was  evidence  of  the  existence  of  fluid,  a  larger  instru- 
ment was  inserted,  with  its  point  directed  slightly  forward,  and 
eight  quarts  of  dark-colored  fluid  were  drawn  off.  It  was  a  singular 
fact  (which  was  explained  on  examination  of  the  specimen  after 
death),  that  soon  after  this  fluid  was  removed,  the  further  contents 
of  the  sac  flowed  in  the  natural  direction  along  the  ureter. 

The  patient  soon  recovered;  but  it  was  necessary  to  repeat  the 
operation  in  December,  1852,  when  3}  quarts  of  fluid  were  extracted; 
soon  after  which,  as  before,  the  sac  emptied  itself  through  the 
natural  passages. 

The  patient  soon  got  well,  and  did  not  require  the  operation  again 
until  near  eight  years  afterwards  (March,  1860).  At  this  time  seve6 
quarts  were  taken  away;  not  long  after  which  the  fluid  again  found 
its  way  along  the  natural  passages,  and  the  patient  again  made  a 
quick  recovery,  and  remained  well  until  Septemoer,  1861.  When  then 
seen  by  Mr.  T.,  he  was  suffering  from  his  old  symptoms.  On  the 
5th  of  October  he  was  suddenly  seized  with  pain  in  the  abdomen, 
with  diflSeulty  of  micturition,  cold  sweats,  rapid  pulse,  and  an 
anxious  countenance.  He  went  on  pretty  well  until  the  10th  of 
October,  when  he  suddenly  became  worse  and  died. 

The  post-mortem  examination  revealed  intense  peritonitis.  Three 
pints  of  dark-colored  water  (resembling  that  found  in  the  sac)  were 
removed  from  the  right  hypochondriac  and  epigastric  regions.  The 
sac  proved  to  be  the  distended  left  kidney — it  contained  four  pints 
of  fluid ;  a  hole  was  discovered  toward  the  left  side  anteriorly,  where 
the  rupture  had  taken  place.  The  descending  colon  lay  before  and 
toward  the  left  side  of  the  sac;  the  ureter  entered  the  cavity  of  the 
sac  obliquely  through  the  wall  of  the  cyst.  This  obliquity  of  the 
entrance  of  the  ureter  oflered  a  probable  explanation  of  the  closure 
of  that  tube  when  the  sac  was  full,  and  the  open  state  of  it  when  the 
8ac  was  empty.  The  rupture  doubtless  took  place  on  the  6th  of 
October,  when  the  pen  ton  it  is  began ;  and  in  all  probability  there 
^as  some  escape  of  fluid,  but  not  much,  at  that  time;  a  further  and 
larger  escape  took  place  on  the  10th,  after  which  the  patient  rapidly 
eank.  There  was  no  stone  found  in  the  bladder,  nor  any  obstruction 
in  the  lower  course  of  the  ureter.  (J.  Thompson,  Path.  Soc.  Trans., 
Tol.  xiii.) 

The  early  history  of  the  case  caused  Mr.  Thompson  to  sur- 
mise that  the  patient  had  formerly  voided  urinary  calculi ;  but 
none  were  ever  found.  It  is  quite  as  probable  that  the  obliquity 
of  the  entrance  of  the  ureter  into  the  pelvis  of  the  kidney  was  a 
congenital  malformation,  and  that  this  constituted  the  real  cause 
of  the  hydronephrosis. 
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Dr.  Hillier  relates  another  ease  of  congenital  hydronephrosis 
repeatedly  tapped,  in  front,  with  success : 

The  patient  was  born  with  great  enlargement  of  the  abdomen, 
simalating  ascites,  for  which  it  was  mistaken  till  he  was  nearly  four 
years  old.     It  was  then  ascertained  to  be  an  enormous  cyst  spring- 
ing from  the  right  lumbar  region.     From  its  great  size  it  caused 
difficulty  of  breathing  and  prevented  his  walking.     The  cyst  was 
tapped  in  front,  and  102  fluid  ounces  of  clear  non-albuminous  flaid 
were  drawn  oflP,  having  all  the  characters  of  dilute  urine.    The  fluid 
rapidly  re-collected,  and  on  a  second  tapping  was  found  to  be  alba- 
minous  and  purulent,  but  still  to  contain  a  considerable  quantity  of 
urea.     Attempts  were  made  to  establish  a  permanent  fistula  an- 
teriorly, and  then  posteriorly;  but  on  each  occasion  the  fluid  after  a 
time  ceased  to  flow.     Much  irritation  and  depression  followed  the 
several  tappings,  so  that  the  patient's  life  seemed  to  be  endangered. 
After  one  of  the  operations  a  quantity  of  fluid  was  passed  from  the 
bladder  exactly  similar  to  that  from  the  cyst,  and  quite  unlike  what 
was  usually  passed  from  the  urethra ;  a  temporary  communication 
thus  obviously  being  established  between  the  cyst  and  the  bladder. 
When  the  case  was  reported,  the  patient  had  been  left  without 
operation  for  some  months,  and  had  regained  his  strength ;  but  the 
cyst  remained,  varying  from  time  to  time  in  size,  and  his  urine  was 
often  purulent  and  fetid.     It  was  presumed  that  there  was  some 
congenital  malformation  of  the  right  ureter  which  rendered  it  liable 
to  occlusion,  but  admitted,  under  some  circumstances,  of  the  passage 
of  fluid.     (Brit.  Med.  Journ.,  April  8th,  1865.) 
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Cysts  are  found  in  the  kidneys  under  four  practically  different 
circumstances,  namely :  1.  Scattered  cysts  in  kidneys  otherwise 
healthy.  2.  Disseminated  cysts  in  the  atrophic  form  of  Bright's 
disease.  3.  Congenital  cystic  degeneration.  4.  General  cystic 
degeneration  in  adults. 

1.  Scattered  cysts  in  kidneys  otherwise  healthy. — It  is  not  uncom- 
mon to  find  on  the  surface  of  healthy  kidneys  one  or  more  cysts, 
with  delicate  walls,  varying  in  size  from  a  pea  to  a  marble  or  a 
walnut.  One  or  more  of  similar  appearances  may  also  be  found 
in  the  interior  of  the  gland,  chiefly  in  the  cortical  substance. 
Such  cysts  are  filled  with  a  yellowish  albuminous  fluid — usually 
difiluent,  sometimes  gelatinous, — containing  phosphates  and  car- 
bonates, sometimes  a  large  quantity  of  cholesterine,  and  very 
rarely  urea  and  uric  acid. 

Cysts  of  these  dimensions  do  not  produce  any  symptoms 
during  life ;  and  their  effects  on  the  function  of  the  gland  is  in- 
significant. Sometimes,  however,  cysts  of  this  class  attain  a 
monstrous  size,  and  form  a  tumor  recognizable  during  life.    Mr. 
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Csesar  Hawkins  gives  an  account  of  a  remarkable  case  in  which 
the  right  kidney  of  a  boy,  six  years  of  age,  had  an  enormous 
cyst  attached  to  it.  The  cyst  filled  the  entire  right  side  of  the 
abdomen  from  the  false  ribs  to  Poupart's  ligament.  The  at- 
tached kidney  was  healthy  in  its  structure,  and  the  ureter  free. 
In  the  wall  of  the  cyst,  separated  by  a  distance  of  five  inches 
from  the  kidney,  there  was  inserted  a  small  mass  about  the  size 
of  a  walnut,  which  projected  into  the  cavity  of  the  cyst.  This 
body  proved  to  be  a  third  kidney,  consisting  of  a  single  lobule, 
with  the  cortical  and  tubular  part  perfect ;  and  having  a  single 
mamillary  process  and  calyx ;  but  no  excretory  duct  could  be 
traced.  The  urine  had  been  natural.  The  cyst  was  punctured 
during  life ;  and  about  five  pints  of  fluid  were  found  in  it  after 
death.  The  fluid  contained  neither  albumen  nor  any  of  the 
special  urinary  ingredients. 

•Dr.  Hare  (Path.  Soc.  Trans.,  vol.  iv,  p.  199)  describes  a  very 
similar  cyst  taken  from  a  man  aged  sixty-two.  A  tumor  was 
detected  during  life  on  the  right  side,  stretching  from  the  ribs 
to  the  pubes.  After  death,  a  large  cyst  was  found  connected 
with  the  right  kidney.  The  lower  half  of  the  gland  was  partly 
spread  out  over  a  portion  of  the  tumor,  and  partly  absorbed. 
The  upper  half  was  healthy;  nor  did  it  (nor  the  opposite  kidney) 
contain  any  other  cyst,  with  the  exception  of  one,  about  as  large 
as  a  hemp-seed.  The  large  cyst  contained  an  almost  transparent 
pale  yellowish-green  fluid,  quite  limpid  and  difiluent  when  the 
cyst  was  first  opened ;  but  after  the  fluid  had  been  exposed  a 
few  minutes  to  the  air  it  set  into  a  tremnlous  jelly. 

In  neither  of  these  two  cases  was  the  pelvis  of  the  kidney  or 
ureter  dilated.  In  both  cases  the  disease  was  doubtfully  traced 
to  external  violence. 

2.  Disseniinaied  cysts  in  the  atrophic  form  of  Bright' s  kidney.-^ 
These  have  already  been  noticed  in  connection  with  Bright's 
disease  (see  p.  322). 

3.  Oytigmital  cystic  degeneration  of  the  kidneys. — ^A  considerable 
number  of  these  curious  oases  have  been  published,  and  most  of 
them  have  been  collated  by  Virchow  in  two  elaborate  papers 
(Gesammelte  Abhandlungen,  pp.  837  and  864). 

Kidneys  in  this  condition  present  an  enormous  proportionate 
bulk,  being  as  large  as,  or  larger  than,  the  kidneys  of  adults. 
In  all  but  two  cases  both  kidneys  were  aftected.    In  several  in- 


CONGENITAL    DEOENKRATION.  425 

stances  embryotomy  was  required  to  effect  deliver}',  on  account 
of  the  immense  size  of  the  abdomen.  The  foetus  (generally  ex- 
pelled prematurely)  is  necessarily  still-born  if  both  sides  are  af- 
fected, on  account  of  the  pushing  up  of  the  diaphragm,  and  the 
mechanical  obstacle  thus  created  to  the  expansion  of  the  lungs. 

Dr.  Lever  (Path.  Soc.  Trans.  1848-9,  p.  74)  has  recorded  the 
following  typical  example.  The  foetus  was  one  of  eight  months. 
It  was  club-footed  and  club-handed ;  it  had  six  fingers  on  the 
left  hand  and  as  many  toes  on  each  foot.  There  was  a  hernia 
cerebri  (?  encephalocele)  at  the  posterior  part  of  the  head.  The 
thoracic  and  abdominal  viscera  were  natural,  except  the  kid- 
neys. The  right  kidney  weighed  4  oz.  6  drs.;  the  left  4  oz.  1 
dr. ;  they  were  irregular  on  their  surface  from  numerous  pro- 
jecting cysts.  On  a  section  being  made  through  the  centre  of 
each,  it  was  found  that  all  trace  of  kidney-structure  had  disap- 
peared, and  that  its  place  was  occupied  by  an  infinite  quantity 
of  cysts  of  different  sizes,  forming  the  whole  mass  of  the  organ ; 
the  calicos  were  in  part  normal,  but  large,  and  the  pelvis  of  each 
kidney  was  perfect,  with  the  exception  that  it  formed  a  blind 
sac,  with  no  opening;  that  is  to  say,  there  were  no  ureters.  The 
bladder  was  small  and  empty;  there  was  no  trace  of  ureters  on 
its  external  surface;  but  internally,  at  the  spots  where  the  ure- 
ters should  have  entered,  there  were  small  imperforate  papillse. 

The  structure  of  these  kidneys  was  examined  by  Dr.  Gull 
under  the  microscope.  lie  could  not  detect  any  secreting  tissue, 
and  considered  the  cysts  to  be  obstructed  and  dilated  Mal- 
pighian  capsules. 

The  degeneration  has  not  always  been  found  in  so  extreme  a 
degree  as  in  this  case  of  Dr.  Lever.  Generally,  some  remnants 
of  secreting  texture  (uriniferous  tubes  and  Malpighian  tufts) 
have  been  detected  in  the  interstices  between  the  cysts.  In 
some  cases  the  external  surface  is  smooth,  while  the  interior 
presents  a  spongy  or  cavernous  structure,  which,  under  the  mi- 
croscope, resolves  itself  into  myriads  of  minute  cysts.  The  re- 
learehes  of  Virchow  and  Forster  have  fully  demonstrated,  that 
iie  cysts  in  these  cases  are  originally  produced  by  dilatation  of 
ihort  sections  of  the  uriniferous  tubes  into  pouches;  these 
conches  afterwards  become  enlarged  and  separated  from  each 
>ther,  and  at  length  form  distinct  cysts.  They  are  lined  with  a 
tessellated  epithelium,  and  contain  at  first  a  urinous  fluid,  which 
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at  a  later  period,  when  the  cysts  attain  a  larger  size,  becomes 
albuminous. 

It  is  curious  that  malformations  of  the  pelvis  of  the  kidney, 
of  the  ureter,  bladder,  or  urethra,  or  of  some  other  part  of  the 
body,  nearly  always  coexist  with  congenital  cystic  degeneration 
of  the  kidneys.  Sometimes,  however,  the  lower  urinary  pas- 
sages are  perfectly  open. 

Virchow  first  pointed  out  the  mechanical  cause  of  this  disease. 
In  all  the  cases  examined  by  him,  there  was  found  an  imperfo- 
rate state  (atresia)  of  the  straight  ducts  which  terminate  on  the 
papillee;  and  he  conjectures  that  this  had  arisen  from  intra-ute- 
rine  inflammation  of  the  ducts  of  the  papillse,  which  ended  in 
adhesion  of  their  parietes  and  closure  of  their  calibre.  He  fur- 
ther believes  that  the  usual  cause  of  this  inflammation  is  the 
impaction  of  uric  acid  or  the  urates  (Hamsaure-inforct)  in  the 
straight  canals.  (See  p.  400.)  The  closure  of  the  excretoiy 
ducts  necessarily  causes  stagnation  and  accumulation  of  the 
urine  throughout  the  entire  organ,  and  leads  to  dilatations  of 
the  uriniferous  tubes  and  Malpighian  capsules,  and  the  ultimate 
formation  of  cysts. 

4.  General  cystic  degeneration  of  the  kidneys  in  adults, — This  is  a 
somewhat  rare  condition,  though  most  museums  contain  speci- 
mens. There  are  two  very  fine  examples  in  the  collection  of  the 
Manchester  Infirmary.  In  this  form  of  disease  the  organs  are 
greatly  enlarged,  so  as  sometimes  to  weigh  several  pounds,  and 
to  constitute  tumors  in  the  abdomen  recognizable  during  life 
Both  kidneys  are  always  affected;  but  not,  generally,  in  an 
equal  degree.  The  substance  of  the  gland  is  converted  into* 
mass  of  closely  aggregated  cysts,  lodged  in  an  abundant  matrix 
of  connective  tissue.  (See  Fig.  48.)  The  cysts  do  not  commtmi- 
cate  with  each  other,  nor  with  the  calices — except  in  rare  cases, 
when  some  of  them  suppurate  and  open  into  the  pelvis.  They 
range  in  size  from  a  pin's  head  to  an  orange,  and  have  walls  of 
varying  thickness.  Their  contents  also  vary:  some  contain  a 
limpid  yellowish  or  reddish  serum;  others  a  gelatinous  sub- 
stance. The  fluid  within  the  cysts  always  contains  albumen,  but 
not  urinous  ingredients.  The  interior  of  the  cyst  is  lined  with 
epithelium;  and  sometimes  blood-disks,  pus  corpuscles, and cho- 
lesterine  crystals  are  found  within  them.  In  feir-advanced  cases 
the  secreting  tissue  of  the  kidney  is  almost  entirely  destroyed; 


IN    ADULTB. 


427 


more  frequently  remnaDte  of  renal  tissue  are  foand  in  tbe  fibrous 
matrix  between  the  cysts  and  in  the  pyramidal  portioue.     Tbe 
pelvis,  ureter,  and  bladder  are 
open,  and  usually   bealthy.  ^w-  *^- 

Two  or  more  cysts  may  be- 
come confluent  by  absorption 
of  some  parte  of  tbeir  walls, 
and  then  an  irregular  cavity  is 
produced,  witb  fibrous  bands 
or  frsna  passing  from  side  to 
iide. 

Quekett  attributed  the 
formation  of  these  cysts  to  ' 
dilatations  of  the  Malpighian 
capsules;  but  the  observa- 
tions of  Dr.  Conway  Evans," 
lod  Dr.  Bristowe,"  on  what 
kppear.to  have  been  incipient 
cases,  lead  to  the  conclusion 
that  they  are  formed,  as  in 
congenital  cases,  by  expansion 
of  sections  of  the  nriniferous 
tabes,  and  occlusion  and 
atrophy  of  the  intermediate 
portions.  Independent  sacs 
ire  thos  constituted,  which  at 
Brat  are  so  minute  that  they  can  only  be  seen  with  the  micro- 
scope, but  at  a  later  period  they  enlarge  into  visible  cysts. 

The  clinical  history  of  these  eases  has  been  but  imperfectly 
Btadied.  Of  ten  well-marked  cases,  which  I  have  been  able  to 
collect,  seven  were  men,  and  three  women ;  most  of  them  were 
about  the  middle  age  ;  six  were  between  forty  and  fifty  years 
of  age ;  one  was  "  old,"  one  was  thirty-nine,  and  the  youngest 
thirty.  The  symptoms  during  life  are  not  very  distinctive. 
The  course  of  the  disease  is  essentially  chronic;  the  secretion 
of  urine  goes  on  to  an  advanced  period,  without  marked  dimi- 
nation — it  may  even  he  greatly  increased.  An  unnaturally  low 
deasi^  would  appear  to  be  a  tolerably  constant  phenomenon,  at 
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least  ill  the  advanced  stages.  The  end  (if  the  patient  die  of  the 
renal  aiFection  and  not  of  some  complication)  is  usually  sudden, 
with  manifestations  of  uraemic  coma  and  convulsions.  In  a  case 
cited  by  Rayer,  there  were  recurrent  attacks  of  excessively  vio- 
lent lumbar  pains,  severe  gastric  symptoms,  abundant  discharge 
of  a  watery  urine,  and  lastly,  convulsions,  delirium,  and  coma. 
In  another  case  recorded  by  the  same  author,  the  patient — 
whose  only  previous  sufferings  consisted  in  old-standing  dyspep- 
tic symptoms — was  suddenly  seized  with  coma,  resolution  of  the 
members,  and  convulsive  upturning  of  the  eyes,  which  proved 
fatal  in  twelve  hours.  Albuminuria  and  recurrent  hsematuria 
are  among  the  most  constant  symptoms.  In  Dr.  Conway  Evans's 
ease,  the  urine  was,  however,  not  albuminous  on. the  day  of  death, 
nor  two  months  previously.  Death  was  caused  in  this  case  by 
cardiac  disease,  and  the  renal  degeneration  was  not,  compara- 
tively speaking,  very  far  advanced. 

The  following  example  from  Bright's  memoirs  on  abdominal 
tumors  (New  Syd.  Soc.'s  publications,  vol.  vi,  p.  208)  shows  the 
successive  appearance  of  a  renal  tumor  first  on  the  left,  then  on 
the  right  side  of  the  abdomen,  and  gives  an  excellent  picture  of 
the  disease. 

Mr. ,  about  thirty,  seen  by  Dr.  Bright,  November,  1835.     His 

aspect  bespoke  a  man  laboring  under  some  formidable  chronic  disease. 
He  was  evidently  much  emaciated  and  greatly  enfeebled.  He  passed 
a  moderate  quantity  of  urine,  which  was  acid,  light-colored,  and 
albuminous.  His  present  illness  dated  about  two  years  back,  at 
which  period  he  had  decided  hsamaturia,  which  continued  at  inter- 
vals for  some  time.  Since  that,  he  had  never  considered  himself  in 
health;  he  had,  however,  pursued  his  usual  occupation  till  lately,  but 
for  the  last  four  months  he  had  been  more  decidedly  an  invalid.  A 
tumor  was  to  be  distinctly  ascertained  in  the  left  lumbar  space, 
where  it  appeared  pretty  firmly  fixed.  (See  Fig.  49.)  It  might  be 
fairly  grasped  by  the  hand  so  placed  that  the  thumb  was  near  the 
spine,  and  the  finger  advanced  into  the  hypochondriac  region.  The 
history  of  the  case,  the  state  of  the  urine,  and  the  situation  of  the 
tumor,  all  led  to  the  easy  decision  that  the  tumor  depended  on  en- 
larged kidney.  When  felt  in  front,  the  spleen,  or  the  descending 
colon  loaded  with  faeces,  suggested  themselves;  but  the  fact  that  it 
seemed  to  belong  rather  to  the  posterior  than  the  anterior  part  of 
the  abdomen,  and  its  fixed  feel,  would  have  removed  these  doubts, 
had  not  the  history  of  the  case  pointed  so  distinctly  to  the  kidney. 
The  exact  nature  of  the  renal  disease  was  less  obvious.  The  very 
considerable  enlargement  of  the  organ  did  not  belong  to  the  usual 
history  of  albuminous  urine,  and  the  general  loss  of  power  bespoke 
some  formidable  organic  disease.    He  was  ordered  a  well-regulated 
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nourishing  diet.  The  Emplast.  Ammoniaci  c.  Hydrarg.  was  applied 
to  the  seat  of  the  tamer;  and  the  uva  ursi  in  infusion,  and  slight 
alkaline  preparations,  were  directed  to  be  taken.  Under  this  treat- 
ment flattering  reports  were  at  first  received,  but  the  disease  ad- 
vanced, all  the  symptoms  became  worse,  enlargement  of  the  right 
kidney  also  became  perceptible,  the  urine  remained  moderately  co- 
Fig.  49. 


Diagnun  showing  the  sitnation  of  the  tamers  in  the  case  of  a  patient  with  general  oystio 

degeneration  of  both  kidneys  (after  Bright) . 


agolable  (about  a  pint  and  a  half  in  twenty-four  hours),  and  he 
suffered  a  great  deal  of  pain  at  the  neck  of  the  bladder,  from  the 
frequent  passing  of  fibrinous  coagula  of  a  slight  pinkish-yellow  color, 
about  an  inch  long,  and  apparently  moulded  by  the  urethra.  His 
emaciation  became  extreme,  and  he  had  frequent  returns  of  hffima- 
taria.  From  the  middle  of  February  he  was  completely  confined  to 
his  bed,  expecting  death  daily.  In  the  fii*st  week  ot  April  he  ex- 
perienced some  slight  convulsive  seizures,  and  fell  into  a  state  of 
coma  for  a  few  hours  before  his  death,  which  occurred  about  the 
10th  of  April. 

Both  kidneys  presented  most  extreme  specimens  of  vesiculated 
disease;  the  left  was  the  largest,  and  was  probably  eight  or  ten  times 
the  natural  size,  while  the  right  was  at  least  six  times  the  size  of  the 
healthy  kidney.  The  whole  appeared  made  up  of  a  congeries  of 
vesicles,  from  the  size  of  a  pigeon's  egg  to  a  pea;  and  the  substance 
of  the  kidney  was  almost  obliterated;  nothing  but  a  thin  layer  of 
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secreting  structure  remaining,  and  that  groatly  altered  from  the  na- 
tural texture.  The  pelvis  of  the  kidney  and  the  mammiUarj  pro* 
cesses  alone  retained  a  tolerably  healthy  appearance;  the  lining 
membrane  of  the  pelvis  had  no  undue  vascularity,  and  was  perfectly 
smooth;  the  mammillary  processes,  though  somewhat  flattened, 
showed,  when  divided,  the  healthy  organization ;  the  ureters  were 
healthy,  but  the  renal  vessels,  particularlv  the  veins,  were  large. 
The  other  viscera  were  healthy,  and  the  bladder  contained  half  a 
pint  of  urine. 

The  enormous  size  which  the  kidneys  sometimes  attain  in 
this  disease,  and  the  abrupt  termination  of  life,  are  illustrated 
by  the  following  remarkable  case  recorded  by  Dr.  Hare  (Path. 
Soc.  Trans.,  1850-1,  p.  131) : 

A  man,  aet.  46,  was  seen  in  January,  1850,  for  an  attack  of  plen- 
risy.  Under  treatment,  he  recovered  and  returned  to  his  busineflf>, 
until  the  5th  of  March,  when  Dr.  Hare  was  again  called  in.  The 
night  previously  he  had  passed  a  considerable  quantity  of  very 
bloody  urine,  which  had,  apparently,  given  him  great  relief  from  a 
constant  pain  he  had  in  the  left  loin.  On  examination  of  the  abdo- 
men, which  had  lately  become  larger  than  usual,  a  tumor  was  found, 
extending  from  the  cartilages  of  the  false  ribs  of  the  left  side  to 
about  an  inch  below  the  level  of  the  umbilicus,  and  forwards  to 
within  about  an  inch  of  the  median  line.  On  percussion  it  was 
dull,  and  there  was  no  interval  of  resonance  between  the  tumor  and 
the  cartilages  of  the  ribs ;  and  the  dulness  on  percussion  extended 
upwards  beyond  the  lower  margin  of  the  latter;  the  anterior  border 
was  rounded,  but  presented  no  signs  of  fluctuation. 

In  April,  a  considerable  alteration  was  observed  to  have  taken 
place  in  the  tumor;  it  still  felt  solid  and  without  fluctuation;  the 
lower  border  extended  an  inch  and  a  half  below  the  level  of  the  an- 
terior superior  spine  of  the  ilium.  Its  anterior  border  was  deeplj 
notched  on  a  level  with  the  umbilicufl,  and  percussion  was  resonant 
at  this  notch,  as  also  for  some  distance  obliquely  across  the  tumor. 
It  presented  very  much  the  physical  signs  of  a  double  tumor,  or  of 
two  tumors  :  on  placing  one  hand  over  the  lower  part  of  the  abdo- 
men, and  pressing  with  the  other  against  the  left  loin,  although  the 
tumor  could  be  very  slightly  moved,  it  appeared  to  move  as  one 
mass.  Dr.  Bright,  who  also  saw  the  case,  spoke  confidently  as  to 
its  being  "all  kidney  with  intestine  passing  over  it,  and  thus  giving 
the  appearance  of  two  tumors ;"  there  was  also  now  a  slight  interval 
of  resonance  between  the  cartilages  of  the  false  ribs  and  the  tumor. 
The  urine,  which  had  contained  blood  two  or  three  times,  was  now 
clear. 

On  the  9th  of  December,  he  fell  suddenly  from  his  chair,  convuM 
and  insensible;  this  was  followed  by  sleepiness,  numbness  in  both 
hands,  and  frequent  twitchings. 

On  the  12th,  when  seen  by  Dr.  Hare,  he  had  a  vacant  expression, 
wandered  a  little,  but  answered  sharply  when  spoken  to ;  there  were 
slight  twitchings  of  the  upper  extremities.     Pulse  72 ;  feet  and  legs 
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rather  oedematoas.  The  tumor  appeared  much  the  same  as  in  April, 
except  that  it  extended  rather  beyond  the  median  line,  and  that  the 
notch,  at  its  anterior  border,  was  less  marked.  Urine  pale,  without 
sediment,  sp.  ^.  1008,  containing  one-tenth  albumen. 

On  the  I3th,  he  had  two  fits,  somewhat  similar  to  those  on  the 
9th,  and  he  died  on  the  16th,  probably  from  the  presence  of  urea  in 
the  blood. 

Autopsy. — The  left  side  of  the  abdomen  was  occupied  by  an  enor- 
mous tumor,  which  proved  to  be  the  left  kidney,  the  intestines  being 
pushed  over  to  the  right  side.  The  tumor  also  extended  under  the 
mtestines  half-way  across  the  right  half  of  the  abdomen ;  its  upper 
surface  was  adherent  to  the  diaphragm,  and  it  had  so  compressed 
the  spleen,  that  the  latter  formed,  as  it  were,  a  cap  to  the  kidney : 
the  pancreas  was  carried  forwards,  and  was  adherent  transversely 
to  the  anterior  surface  of  the  tumor,  near  its  upper  part ;  the  de- 
scending colon,  somewhat  contracted,  was  likewise  adherent  to  its 
anterior  surface,  but  perpendicularly,  so  as  to  divide  it  into  two 
nearly  equal  portions. 

.  The  kidney  measured  15J  inches  in  length,  9i  in  breadth,  and 
about  28  in  circumference,  and  weighed  exactly  161b.;  it  still  retained 
somewhat  the  kidney  shape,  but  its  surface  was  uneven  from  the 
projection  of  different  cysts.     It  consisted  of  one  enormous  congeries 
of  cysts,  varying  in  size  from  a  small  pea,  to  a  cavity  holding  more 
than  a  pint  of  fluid;  the  larger  cysts  were  at  the  surface,  the  smaller 
ones  being  about  the  centre;  many  of  the  smaller  cysts  projected 
more  or  less  into  the  cavity  of  the  larger  ones;  they  presented  dif- 
ferent tints,  from  a  dark  purple  to  a  light  straw  color  (the  latter 
much  more  rare  than  the  former),  according  to  the  color  of  the  con- 
tained fluids ;  the  darker  fluid  was  generally  the  thickest,  and  at  the 
bottom  of  those  cysts  there  was  more  or  less  of  a  dirty  red  gnimous- 
lookin^  matter,  which  was  wanting  in  those  containing  the  lighter 
colored  fluid.     The  thickness  of  their  walls  varied  generally  in  pro- 
portion to  their  size-,  the  larger  having  the  thickest  parietes.     No 
trace  of  the  proper  structure  of  the  kidney  was  discoverable.     The 
fluid,  under  the  microscope,  showed  an  immense  number  of  blood 
disks  (more  abundant  in  the  darker  fluids),  some  oil  globules,  exu- 
dative corpuscles,  portions  of  the  tubules  of  the  kidney,  and  a  con- 
siderable number  of  plates  of  cholesterine. 

The  right  kidney  presented  incipient  disease  of  the  same  kind,  and 
inras  enlarged  to  douole  its  natural  size. 

There  was  a  slight  hypertrophy  of  the  heart,  and  a  hernia  above 
the  umbilicus;  the  remaining  viscera  were  natural. 

In  the  following  case,  described  by  Dr.  Graj'  (Path.  See.  Trans. 
vol.  vi,  p.  267),  the  disease  appeared  to  be  occafiioned  by  external 
violence;  death  was  not  preceded  by  cerebral  symptoms,  but 
hy  vomiting  and  hiccough,  possibly  of  ursemic  origin  : 

A  man,  8Bt.  40,  much  emaciated  and  ansBmic,  who  had  been  very 
intemperate  when  young,  was  admitted  into  St.  George's  Hospital, 
March  7th,  1855. 
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He  dated  the  commencement  of  his  present  illness  seven  years 
ago,  when  he  received  a  severe  injury  of  the  back;  for  some  time 
atler  this  accident  he  passed  blood  in  his  urine.  He  then  partially 
recovered,  but  during  the  three  following  winters  he  often  passed  a 
small  quantity  of  blood,  and  suffered  much  from  pain  in  his  loins. 
Five  weeks  before  his  admission  into  the  hospital,  he  fell  on  his  right 
hip,  and  then  the  hsematuria  and  pains  in  the  loins  returned  in  an 
aggravated  form.  When  first  admitted,  he  was  in  a  very  weak  and 
exhausted  condition;  the  pulse  was  exceedingly  feeble,  and  the  arine 
was  loaded  with  blood;  vomiting  and  hiccough  supervened,  and  he 
died  exhausted  on  the  10th  of  March. 

Autopsy. — There  was  an  extensive  cystic  transformation  of  both 
kidneys;  and  to  such  an  extent  had  the  disease  proceeded  that  the 
natural  structure  of  the  glands  could  in  no  part  be  detected.  The 
right  kidney  weighed  3  lb.  10  oz. ;  the  left,  3  lb.  They  were  each 
about  10  inches  in  length,  lobulated  on  their  surfaces,  and  composed 
of  numerous  separate  cvsts,  varying  in  size  from  a  pea  to  a  small 
apple.  The  contents  of  some  of  the  cysts  were  transparent  and 
colorless,  of  others  faint  yellow,  of  others  chocolate.  The  color  in 
these  last  appeared  to  depend  on  blood  disks  and  their  dibris.  The 
pelvis  of  the  kidney  and  the  ureter  were  not  dilated. 

All  the  other  organs  were  natural,  with  the  exception  of  the  langs, 
which  were  (edematous. 

The  primary  lesion  in  this  class  of  cases  is  probably  the  same 
as  in  the  congenital  cases,  and  consists  in  a  progressive  occlusion 
of  the  ducts  of  the  pyramids,  leading,  at  a  later  period,  to  saccu- 
lar dilatations  of  the  tubes  of  the  cortex,  and  finally  to  the  forraa- 
tiou  of  myriads  of  separate  cysts.  The  occlusion  of  the  ducts  of 
the  pyramids  may  (conceivably)  arise  from  inflammatory  adhe- 
sion of  their  parietes,  or  from  obstruction  of  their  calibre  by 
plugs  of  coagulated  blood.  In  Dr.  Gray's  case,  just  related,  the 
latter  explanation  would  appear  to  be  a  not  improbable  one. 

General  cystic  degeneration  has  evident  affinities  with  the 
granular  atrophic  forms  of  Bright's  disease,  and  probably  re- 
quires a  similar  treatment. 
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Cancebous  growths  of  the  kidney  may  be  prmary  or  secoTulary. 
Primary  cancer  is  attended  by  its  proper  symptoms  and  physical 
signs :  it  runs  a  distinctive  course,  and  constitutes  the  cause  of 
death.  Secondary  cancer,  on  the  other  hand,  occasions  neither 
symptoms  nor  physical  signs :  it  is  either  a  part-manifestation  of 
a  general  cancerous  cachexia,  or  an  incident  in  the  progress  of 
primary  cancer  of  some  other  organ ;  and  its  existence  is  usually 
unsuspected  until  the  autopsy.  It  is  therefore  necessary  to  con- 
sider the  two  conditions  apart — ^the  latter  indeed  very  briefly,  as 
it  has  little,  if  any,  clinical  interest 

28 


434  CANOBR    OF    THB    KIDNEY. 


A. — PRIMARY  CANCER   OF  THB   KIDNEY. 

The  following  description  is  based  on  an  analysis  of  54  cases, 
of  which  52  were  collected  from  various  sources,  and  two  con- 
tributed by  myself.  In  all  of  them  the  disease  was  followed  to 
its  fatal  termination,  and  the  diagnosis  verified  by  dissection 
after  death. 

The  cases  naturally  fall  into  two  groups — children  and  adults; 
and  it  will  be  desirable  occasionally  to  distinguish  the  one  class 
from  the  other.  The  first  group  embraces  19  cases  under  the 
age  of  ten  years — indeed  all,  except  three,  under  four  years. 
The  second  group  includes  35  adults  between  the  ages  of  nine- 
teen and  seventy. 

Morbid  Anatomy. — The  species  of  cancer  found  in  the  kidney 
is  almost  invariably  the  encephaloid  (fungus  heematodes).  It 
varies  greatly  in  consistence  and  vascularity.  In  one  instance 
it  is  described  as  being  as  soft  as  the  milt  of  a  fish ;  more  com- 
monly it  is  about  as  hard  as  human  brain.  The  mass  is  seldom 
of  uniform  consistence  throughout,  and  it  is  frequently  the  site 
of  extensive  hemorrhage.  Cavities  containing  as  much  as  a  pint 
or  more  of  clotted  or  fluid  blood,  or  of  blood  mixed  with  cancer- 
ous detritus,  have  sometimes  been  found  within  the  tumor. 

Scirrhus  is  very  rare  in  the  kidney.  Wilson  mentions  such  a 
condition,  but  his  description  is  vague.  Rayer  in  one  instance 
found  a  mass  resembling  mammary  scirrhus  in  the  midst  of  an 
encephaloid  kidney :  and  Dr.  Walshe,  among  the  unpublished 
drawings  of  Carswell,  discovered  one  of  scirrhus  of  the  kidney: 
"  the  entire  organ  was  converted  into  a  gray-colored  substance, 
somewhat  transparent,  and  of  the  hardness  of  fibrous  tissue.  It 
was  intersected  in  various  directions  by  pale-colored  bands  which 
were  opaque  and  firmer  than  the  intermediate  gray  substance. 
It  yielded  only  a  small  quantity  of  serosity  on  pressure,  and 
presented  few  or  no  bloodvessels."  (Walshe,  1.  c.  380.) 

Colloid  has  been  occasionally  found  forming  a  part  of  an  en- 
cephaloid kidney. 

Epitlielioma  has  not,  so  far  as  I  know,  been  found  in  the 
kidney,  except  in  one  case,  published  by  Robin.  In  this,  the 
right  kidney  of  a  man  aged  fifty-one  was  replaced  by  a  large  mass 
of  adventitious  tissue,  of  which  part  was  soft  and  part  hard. 
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Both  portions  were  composed  of  cells  of  epithelial  character, 
most  of  them  closely  approaching  the  appearance  of  pavement 
epithelium,  and  attaining  in  the  softer  portions  enormous  di- 
mensions. Some  of  the  largest  measured  ^th  of  a  millimetre 
in  length.  ^None  were  found  disposed  in  nests  as  in  an  ordinary 
cutaneous  epithelioma.^ 

Encephaloid  invades  the  kidney  sometimes  in  the  nodular, 
sometimes  in  the  infiltrated,  form.  It  always  begins  in  the 
cortical  substance,  and  afterwards  involves  the  pyramids.  The 
tunica  propria  is  commonly  thickened  into  a  strong  fibrous 
membrane. 

When  the  whole  organ  is  uniformly  infiltrated,  its  natural 
shape  and  position  may  be  tolerably  preserved,  even  when  it  is 
enlarged  to  many  times  its  original  volume.  But  when  a 
nodule  grows  from  one  end  of  the  gland,  leaving  the  remainder 
exempt,  an  irregular  tumor  is  formed,  which  may  assume  shapes, 
and  grow  into  situations  very  embarrassing  for  the  diagnosis. 
The  exempted  portions  rarely  preserve  their  healthy  state:  the 
secreting  structure  wastes  and  degenerates;  or  it  suppurates — 
though  this  is  rare. 

It  is  a  marked  characteristic  of  primary  renal  cancer,  that  it 
forms  a  tumor  generally  of  large,  often  of  gigantic  proportions, 
which  may  stretch  from  the  loin  to  the  umbilicus,  and  from  be- 
neath the  ribs  to  the  pubes,  and  weigh  many  pounds.  In  20 
out  of  our  54  cases,  exact  information  is  given  as  to  the  weight 
of  the  tumor.  In  10  children  its  average  weight  was  8f  lb. ;  the 
smallest  was  2^  lb.,  and  the  largest  31  lb. !  In  10  adults  the 
average  weight  of  the  tumor  was  9f  lb. :  in  one  case  the  growth 
was  about  the  size  and  weight  of  the  natural  kidney;  in  two 
others  it  weighed  1 J  lb. ;  in  several  it  varied  from  3  to  11  lb., 
and  in  one  attained  a  weight  of  27  lb.  The  enormous  masses 
found  in  young  children  are  really  remarkable.  In  one  example, 
recorded  by  Mr.  Spencer  Wells,  a  growth  weighing  between  16 
and  17  lb.  was  taken  from  the  body  of  a  child  only  four  years  of 
age  (Path.  Soc.  Trans.,  xiv,  179). 

The  surface  of  an  encephaloid  kidney  is  usually  soft,  irregu- 
larly lobulated,  and  of  unequal  consistence.    Not  unfrequently 

1  Ch.  Bobin.  Memoir  sur  I 'Epithelioma  du  Rein.  Paris,  1855.  See  aW 
Lebert,  Anat.  Pathol.,  ii,  851. 
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it  yields  a  deceptive  sense  of  fluctuation,  especially  in  certain 
spots. 

Renal  encephaloid  is  liable  to  the  same  accidents  (degenera- 
tion, softening,  suppuration,  hemorrhage)  as  soft  cancer  else- 
where. In  an  instance  mentioned  by  Brigltit,  the  softened  mass 
burst  into  the  peritoneum ;  in  another,  by  Rayer,  a  cancer  of 
the  right  kidney  ulcerated  into  the  duodenum;  in  a  third,  by 
Abele,^  the  disease  broke  through  the  abdominal  parietes  a  fort- 
night before  death,  and  formed  a  fungous  ulcer  through  which 
a  portion  of  the  colon  protruded  and  ultimately  mortified. 

The  tumor  generally  contracts  extensive  adhesions  to  the  sur- 
rounding parts.  The  colon  is  invariably  found  in  front  of  the 
growth — though  sometimes  flattened  and  empty.  The  other 
abdominal  viscera  are  thrust  aside  as  the  tumor  enlarges:  the 
intestines  are  pushed  over  into  the  opposite  flank.  When  the 
growth  aflfects  the  right  kidney,  the  liver  is  displaced  to  left, 
often  twisted  on  its  transverse  axis  so  that  its  upper  surfiEu^ 
takes  a  vertical  direction  and  applies  itself  to  the  costo-abdom- 
inal  wall.  This  distortion  has  been  especially  observed  where, 
as  in  Doderlein's  case,  the  growth  protrudes  from  the  upper  end 
of  the  kidney,  and  makes  its  way  into  the  right  hypochondrium. 
When  the  tumor  is  constituted  by  the  left  kidney  the  stomach 
is  pushed  to  right,  and  the  spleen  carried  high  up  into  the  vault 
of  the  diaphragm.  The  thoracic  viscera  are  displaced  upwards 
more  or  less  according  to  the  bulk  of  the  tumor,  and  in  various 
directions  according  to  the  side  affected.  Among  other  effects 
on  the  adjacent  parts,  caries  of  the  vertebrae  was  twice  found  : 
more  or  less  compression  of  the  inferior  cava  generally  exists 
towards  the  later  periods,  occasioning  oedema  of  the  legs  and 
sometimes  (though  rarely)  ascites. 

The  pelvis  of  the  kidney  was  found  generally  more  or  less 
involved,  and,  in  the  majority  of  cases,  the  ureter  was  perma- 
nently occluded  by  extension  of  the  cancerous  growth  into  it, 
or  by  blood-clots,  or  by  the  pressure  of  the  main  tumor. 

The  renal  veins  in  several  instances  contained  encephaloid 
matter ;  and  in  some  of  the  cases  it  could  be  traced  as  far  as 
the  vena  cava. 

In  the  overwhelming  majority  of  cases  only  one  kidney  was 

1  Schmidt's  Jabrb.,  Bd.  v,  p.  879. 
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affected.  Out  of  53  instances  which  supply  information  on  this 
point,  the  disease  was  confined  to  one  kidney  47  times.  In  six 
eases  both  kidneys  were  involved ;  but  in  two  only  of  these  did 
the  disease  appear  to  be  primary  on  both  sides ;  in  the  other 
four  one  kidney  was  the  seat  of  primary  cancer,  which  formed 
a  tnmor,  while  its  fellow  contained  small  secondary  nodules. 
Of  the  47  unilateral  cases,  the  right  kidney  was  affected  27 
times,  and  the  left  20  times.  The  greater  liability  of  the  right 
kidney  was  nearly  as  marked  in  children  as  in  adults. 

The  primary  disease  in  the  kidney  was  associated  with 
secondary  deposits  elsewhere  in  26  out  of  42  cases  which  give 
details  on  this  point :  in  the  remaining  16  cases  all  other  parts 
were  exempt.  The  most  frequent  seat  of  secondary  deposits 
were  the  lymphatic  glands  in  the  hilus  of  the  kidney,  and  the 
vertebral  and  mesenteric  glands.  These  glands  formed  in  some 
of  the  cases  a  large  tumor,  which — ^as  in  a  case  to  be  presently 
related — ^transcended  the  dimensions  of  the  renal  tumor,  and 
greatly  embarrassed  the  diagnosis.  The  lungs  and  liver  were 
also  often  affected ;  the  other  organs  more  rarely ;  but  instances 
are  on  record  in  which  almost  every  conceivable  combination 
existed.  The  following  table  exhibits  the  distribution  of  the 
secondary  deposits  in  the  26  cases  already  alluded  to. 

Kidneys  alone  affected, 16  cases. 

Secondary  deposits  found  elsewhere,  .        26    " 

Seat  of  secondary  deposits : 

Lumbar,  mesenteric  and  vertebral  glands,  14  <* 

Lungs, 18  ** 

Liver, 11  <* 

Supra-renal  capsules, 4  *^ 

Omentum, 8  " 

Heart, 8  " 

Vertebrw  and  rib, 8  *' 

Bladder,  uterus,  penis — each   ....  1  ** 

The  infrequent  association  of  primary  renal  cancer  with  can- 
cerous deposits  in  the  lower  urinary  passages.  Which  this  table 
shows,  is  somewhat  remarkable,  and  is  scarcely  what  one  would 
expect,  considering  the  close  anatomical  and  functional  relation 
of  these  parts.^ 

>  While  these  pages  were  undergoing  royiiion,  I  had  an  opportunity  of  ex- 
amining a  man  (ast.  40)  who  died  at  the  Boyal  Inflrmary  with  eztensiye  cancer 
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Edohgy. — Renal  cancer  prevails  at  two  distinct  epochs  of 
life — in  early  childhood,  and  in  adult  age.  During  adolescence 
the  liability  to  it  sinks  to  a  minimum.  Children  under  four 
years  of  age  appear  especially  liable  to  renal  cancer :  16  out  of 
63  cases  occurred  at  this  early  period ;  three  others  between  seven 
and  ten  years :  the  remainder  were  distributed  almost  equally 
between  the  ages  of  nineteen  and  seventy.  The  annexed  table 
shows  more  exactly  the  relation  of  age  to  the  firequenc^  of  renal 
cancer : 


0—1 
yr. 

1—2 

yn. 

2—3 
yri. 

8—4 
yn. 

7—8 
yn. 

JO 

yn. 

19  children, 

1 

4 

6 

5 

2 

1 

19 

yn. 

20—30 
yri. 

80—40 
yrs. 

40—60 
yrs. 

50-80 
yr^ 

00—70 
y«. 

Abore 
70  yn. 

29  adults,! 

1 

6 

4 

8 

7 

7 

1 

1 

The  male  sex  is  considerably  more  liable  to  renal  cancer  than 
the  female.  Fifty-two  cases,  in  which  the  sex  was  distinguished, 
supplied  37  males  and  16  females.  The  preponderance  of  the , 
male  sex  is  not  so  great  in  childhood  as  in  adult  age.  Of  18 
children,  11  were  boys  and  7  girls;  of  34  adults,  26  were  men 
and  only  8  women. 

The  exciting  cause  of  renal,  as  of  other  cancers,  is  wrapped 
in  obscurity.  In  a  few  instances,  a  blow  or  a  fall  on  the  loins 
was  the  immediate  precursor  and  supposed  cause  of  the  first 
symptom ;  but  the  disease  had  doubtless  been  already  in  exist- 
ence before  the  accident,  though  concealed.  In  a  case  men- 
tioned by  Manzolini  (Schmidt's  Jahrb.  B.  94,  p.  74),  a  boy  was 
kicked  in  the  left  side ;  this  was  followed  by  heematuria  for  four- 


of  the  Btomacb,  combined  with  primary  cancer  of  the  right  kidney.  The  latter 
organ  was  wholly  converted  into  an  encephaloid  mass.  I  could  not  detect  any 
traces  of  secreting  structure  in  it :  the  mass  was  somewhat  smaller  than  the 
natural  kidney,  and  about  the  same  shape.  The  left  kidney  was  quite  healthy, 
and  greatly  hypertrophied.  The  right  ureter  was  pervious,  but  shrunk  to  about 
half  Its  usual  size.  The  left  ureter  was  somewhat  more  capacious  than  natural. 
The  right  supra-renal  capsule  was  wholly  converted  into  a  cancerous  mass. 
There  was  very  extensive  cancerous  disease  (in  nodules)  of  the  liver,  and  of  the 
vertebral  glands. 

1  In  six  adults  the  exact  age  is  not  given. 
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teen  days.    Shortly  after,  a  swelling  appeared  in  the  left  loin,^ 
which  eventaally  proved  to  be  an  encephaloid  growth  of  the  left 
kidney. 

Sjfmptoma  and  physical  signs. — The  distinctive  symptoms  of 
primary  cancer  of  the  kidney  are, — tumor  in  the  abdomen  and 
hzmatwria.  In  every  case  in  which  the  disease  was  the  deter- 
mining cause  of  death,  one  or  both  of  these  symptoms  were 
present,* 

Abdominal  tumor  is  by  far  the  most  constant  sign  of  renal 
cancer,  and  usually  the  earliest  one  noticed.  Out  of  52  cases 
there  were  only  2  in  which  a  distinct  intumescence  could  not  be 
felt  in  the  site  of  the  kidney  or  thereabouts;  and  in  both  of 
these  there  was  hsematuria.  In  the  remaining  60  cases  a  tumor 
was  easily  ascertained  to  exist  in  the  abdomen ;  and  in  all  but 
two  it  was  of  such  size  and  prominence  that  it  could  not  escape 
the  most  cursory  examination.  It  is  noteworthy  that  in  all  the 
children  a  large — nearly  always  an  enormous — ^tumor  existed. 

The  tumor  presents  itself  first  in  the  anterior  lumbar  region, 
between  the  margins  of  the  ribs  and  the  crista  ilii;  it  then 
grows  forward  to  the  umbilicus,  upwards  into  the  hypoehon- 
drium,  and  downwards  into  the  iliac  and  inguinal  regions :  in 
extreme  cases  it  fills  the  entire  belly.  The  tumor  may,  or  may 
not,  be  covered  with  a  ramification  of  enlarged  superficial  vfeins. 
The  colon,  and  sometimes  a  portion  of  the  small  intestines,  lie 
in  front  of  it.  This  position  of  the  colon  furnishes  an  important 
diagnostic  mark  of  all  renal  tumors.  Percussion  over  the  tumor 
is  dull,  except  where  the  colon  intervenes.* 

1  Lebcrt  states  that  he  has  known  an  instance  in  which  the  disease  ran  a  latent 
course  throughout ;  but  he  does  not  say  whether  in  that  instance  the  renal  disease 
was  really  the  cause  of  death. 

'  This  position  of  the  colon  was  not  discovered  in  all  the  cases — generally,  no 
doubt,  from  defective  examination ;  but  in  some  cases  the  detection  of  the  gut 
may  prove  difficult,  from  its  being  compressed  between  the  tumor  and  abdominal 
wail,  and  emptied  of  flatus.  In  doubtful  cases,  it  might  be  of  service  to  inject 
airper  rectum,  in  order  to  inflate  the  collapsed  gut. 

The  following  remarks,  by  Bright,  deserve  to  be  borne  in  mind  in  searching  for 
tumors  of  the  kidney:  **In  those  diseases,'^  ho  says,  **in  which  it  (the  kidney) 
ino«t  rapidly  increases,  the  enlargement  shows  itself  much  more  towards  the  an- 
terior part  of  the  abdomen  than  towards  the  loins,  not  onlv  because  the  firm 
Btructure  of  this  part  is  more  calculated  to  conceal  a  tumor,  but  also  because,  in 
the  other  direction,  it  meets  with  less  immediate  resistance^  so  that  it  often 
happens,  while  we  are  examining  the  lumbar  region  with  the  greatest  care,  and 
obtaining  but  a  doubtful  evidence  of  fulness  and  hardness  by  tne  eye  and  by  the 
touch,  and  by  careful  comparison  of  the  two  sides,  we  can  scarcely  place  the 
band  upon  the  anterior  or  even  the  lateral  part  without  becoming  at  once  senai- 
ble  of  the  existence  of  a  distinct  tumor;  and  then,  probably,  by  pressing  that 
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«  To  the  hand  the  tumor  feels  smooth  or  irregularly  lobnlated, 
with  rounded  obtuse  margins.  The  lobulations  are  often  of 
unequal  hardness,  and  a  deceptive  sense  of  fluctuation  may  be 
felt  in  places,  or  in  the  tumor  generally.  In  LangstafiTs  case,  a 
distinct  and  persistent  pulsation  was  perceptible  in  the  tumor; 
and  a  similar  phenomenon  was  noted  in  Bristowe's  case  (Med. 
Times  and  Gaz.  1854,  ii,  896).  The  fixity  of  the  growth  is 
usually  a  marked  characteristic.^ 

The  second  symptom  in  importance  is  hiematnria.  Details  on 
this  point  are  supplied  in  49  cases.  Of  these,  25  exhibited  no 
trace  of  hsematuria  throughout  their  entire  course.  In  24  cases 
there  was  haematuria ;  but  in  4  of  these,  there  existed  other 
possible  causes  for  it  than  renal  cancer  (calculi.  Bright^ s  disease, 
external  violence).  These  figures,  even  with  this  abatement, 
do  not  sufficiently  express  the  danger  of  relying  too  strongly  on 
hsematuria  as  a  sign  of  renal  cancer.  In  3  instances  hsematuria 
occurred  only  for  a  few  weeks  at  the  beginning  of  the  com- 
plaint, and  then  altogether  ceased — ^the  urine  thereafter  con- 
tinuing normal.  In  one  case  there  was  hsematuria  for  a  short 
period  at  first,  and  none  during  the  remaining  four  years  of  life. 
In  other  cases  hsematuria  did  not  appear  until  towards  the  last 
few  months  of  life — perhaps  years  after  the  detection  of  a  tumor 
in  the  loin.  The  absence  of  haematuria  seems  to  depend  gene- 
rally on  the  occlusion  of  the  ureter,  either  by  the  pressure  of 
the  tumor  or  the  extension  of  the  disease  into  it. 

When  hsematuria  is  present,  it  is  a  sign  of  very  great  value, 
and  its  character  and  features  deserve  attentive  study.  As  a 
rule,  it  is  irregularly  intermittent  and  profuse.  It  recurs  at 
intervals  of  a  few  days  or  weeks,  usually  without  any  apprecia- 
ble cause.  The  tumor  is  not,  of  course,  insensible  to  external 
violence ;  and  in  more  than  one  instance  a  blow  or  fall  on  the 
loin  has  been  the  immediate  precursor  of  the  appearance  of 
blood  in  the  urine.  In  some  cases  the  hemorrhage  is  excessive, 
and  followed  by  rapid  ansemia  and  exhaustion,  though  this  is 
rare.     Generally  the  loss  of  blood  is  moderate,  sometimes  in- 

tumor  backward,  the  other  hand  clearly  informs  us  of  its  connection  with  the 
loins."     (I.e.  199.) 

»  In  the  "  Lancet''  for  March  18th,  1866»  is  an  account  of  a  case  of  movable 
kidney  affected  with  malignant  disease.  The  tumor  was  mistaken  for  an  ova- 
rian growth,  and  operation  for  its  removal  commenced.  The  intestines  were  all 
behind  the  tumor. 
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significant,  and  requiring  the  microscope  for  its  detection.  The 
fbtmation  of  clots  in  the  bladder,  and  their  impaction  in  the 
urethra,  is  sometimes  a  source  of  severe  suffering,  and  occasions 
excessive  irritability  of  the  bladder. 

Other  changes  in  the  composition  of  the  urine  are  sometimes 
found,  but  they  are  not  distinctive.  Of  course,  albumen  always 
exists  in  the  urine  when  it  contains  blood ;  more  rarely  albu- 
minuria occurs  independently  of  hsematuria,  from  genuine 
Bright's  disease,  affecting  either  the  exempted  portions  of  the 
cancerous  kidney,  or  the  opposite  organ.  fTot  unfrequently, 
epithelial  cells  from  the  pelvis  of  the  kidney  and  ureter  are 
found  in  the  urine,  mixed  with  the  blood. 

The  presence  of  cancer-cells  in  the  urine  is  a  sign  which 
usually  figures  prominently  in  the  catalogue  of  symptoms  of 
renal  cancer,  but  its  value  is  very  doubtful.  In  all  the  later 
cases,  especially  where  there  was  hsematuria,  the  urine  was 
carefully  examined  for  cancer-cells,  but  without  success.  Ros- 
enstein  mentions  a  case  in  which  a  cancerous  villus  was  actually 
found  projecting  into  the  ureter,  yet  no  cancer-cells  could  be 
detected  in  the  urine  during  life.  It  is  by  no  means  an  easy 
matter  to  identify  cancer-cells  in  the  urine,  in  consequence  of 
their  similarity  to  the  transitional  epithelium  of  the  pelvis  and 
ureter.  It  must  be  further  remembered,  that  any  cancer-cells, 
which  could  find  their  way  into  the  urine,  must  have  escaped 
firom  parts  of  the  growth  which  were  broken  down  and  degen- 
erated ;  and  to  identify  characteristic  forms,  in  the  ichorous  de- 
tritus even  of  an  external  cancer,  is  more  than  I  have  ever  suc- 
ceeded in  accomplishing :  how  much  greater  the  difficulty,  when 
that  detritus  has  been  further  disintegrated  by  the  action  of  the 
urine?  In  two  examples  of  renal  cancer,  with  hsematuria, 
which  I  have  had  an  opportunity  of  observing,  repeated  and 
careful  examination  of  the  urine  failed  to  discover  the  presence 
of  cancer-cells.^ 

The  other  symptoms  which  have  been  noted  in  cases  of  renal 
cancer  are  less  distinctive  and  constant  than  tumor  in  the  abdo- 
men and  hsematuria.     The  most  important  of  them  is  pain  in 

1  Mr.  Moore  believes  that  he  Bucceeded  in  identifying  cancer-cells  in  the 
urine  drawn  after  death  firom  the  bladder  of  a  man  in  whose  kidney  cancerous 
nodules  were  found ;  but  his  description  rather  accords  with  the  af^earances  of 
the  epithelial  cells  which  are  always  fireely  detached  from  the  yesical  mucous 
membrmne  after  death.    (Med.  Chir.  Trans,  xzzt,  466.) 
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the  hypochondrium  and  loin.  This  is  Bometimes  an  early  Bjmp- 
tom,  and  may  show  considerable  severity.  The  pain  is  com- 
monly intermittent;  it  shoots  down  in  the  course  of  the  ureter 
to  the  inside  of  the  thighs.  It  does  not  appear  to  be  ever  asso- 
ciated with  retraction  of  the  testicle.  Pain  is,  however,  wholly 
absent  for  long  periods  in  a  large  number  of  cases;  the  tnmor 
itself  may  be  perfectly  painless  on  handling,  and  give  no  incon- 
venience  except  from  its  weight  and  size. 

Gastric  symptoms — nausea,  vomiting,  anorexia — ^are  common; 
and  in  several  cases  they  were  noted  among  the  earliest  symp- 
toms. In  other  cases,  again,  none  of  these  existed;  the  appetite 
was  excellent;  in  four  cases  (all  children)  it  waa  even  voracious. 

The  general  health  varied  exceedingly.  In  the  majority  of 
cases  rapid  emaciation  took  place,  going  on  at  length  to  an  ex- 
treme degree,  with  failing  strength,  and  yellowish  discoloration 
of  the  skin.  In  other  cases,  many  months,  and  even  years  (in 
adults),  passed  over  after  the  detection  of  the  tumor,  before  the 
health  seriously  gave  way.  v 

The  cancerous  tint  is  not  often  mentioned  in  the  list  of  symp- 
toms, but  this  may  have  been  from  the  brevity  of  many  of  the 
reports. 

The  bowels  are  generally  disordered  when  the  tumor  attains 
a  large  size;  diarrhoea,  or  obstinate  constipation  prevails;  or  the 
two  conditions  alternate. 

Towards  the  later  periods,  anasarca  of  the  legs  often  sets  in, 
and  it  may  even  extend  over  the  whole  body.  Signs  of  constitu- 
tional irritation  also  present  themselves,  and  become  persistent 
Life  is  at  length  worn  out  by  gradual  exhaustion  of  the  vital 
powers:  sometimes  death  is  more  suddenly  induced  by  rupture 
of  the  tumor. 

When  there  is  no  hsematuria  the  urine  is  commonly  normal; 
the  healthy  kidney  becomes  hypertrophied,  and  performs  double 
duties.     In  no  instance  did  ursemic  symptoms  arise. 

The  duration  of  the  disease  from  the  first  appearance  of  ^p 
toms  to  the  fatal  termination  varied  extremely.  The  duration 
was  much  shorter,  as  might  have  been  anticipated,  in  children 
than  in  adults.  Among  the  former,  14  cases  are  available  for 
comparison :  the  mean  duration  was  between  seven  and  eight 
months;  the  minimum  was  ten  weeks,  and  the  maximum  "over 
a  year."    In  adults  (20  cases  available)  the  disease  continuecLon 
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an  average  two  and  a  half  years ;  the  extremes  ranged  from  five 
months  to  seven  years;  8  died  under  the  twelvemonth,  7  under 
three  years,  1  survived  four  years,  3  six  years,  and  1  seven  years. 

These  numhers,  as  well  as  those  having  reference  to  the  age 
of  the  patients,  disagree  with  the  statements  current  in  hooks: 
and  some  of  the  numerous  errors  in  the  diagnosis  of  renal  can- 
cer may  he  traced  to  mistaken  impressions  as  to  the  prevailing 
age  and  survivorship  of  patients  so  affected.  The  supposition 
of  Walshe,  indorsed  by  Lebert,  that  cancer  of  the  kidney  runs  a 
more  rapid  course  than  other  interna}  cancers,  is  not  only  un- 
sapported  by  these  larger  numbers,  but  the  contrary  is  clearly 
established,  namely,  that,  as  a  rule,  death  is  longer  delayed  in 
renal  cancer  than  in  primary  cancer  of  any  other  internal  organ.^ 
The  reason  of  this  tolerance  must  be  looked  for  in  the  duplica- 
tion of  the  organ,  the  facility  with  which  one  kidney  undergoes 
a  compensating  hypertrophy  when  its  fellow  is  disabled,  and 
takes  upon  it  the  work  of  the  pair;  also  the  free  room  for  en- 
largement which  is  afforded  in  the  lumbar  region,  and  the  com- 
paratively innocuous  effects  of  displacement  on  the  abdominal 
organs. 

The  following  examples  will  serve  to  illustrate  the  chief 
features  of  the  disease  : 

Casb  I. — Primary  Cancer  of  the  Bight  Kidney^  and  of  the  Lymphatic 
GRands  in  the  Hilus.  Secondary  Cancer  of  the  Liver ^  left  Lung,  and 
supra-renal  Capsule.    (From  the  notes  of  Dr.  Renaud.) 

Hannah  Hilton,  set.,  59  a  married  woman,  who  had  borne  children, 
the  last  from  eight  to  nine  years  ago,  ceased  to  menstruate  six  years 
ago. 

She  first  noticed  a  small  and  hard  tumor  in  the  right  iliac  space 
two  years  since,  which  made  very  little  progress,  and  gave  no  ]>ain 
or  inconvenience  for  many  months.  She  came  under  treatment  in 
the  early  part  of  December,  1845,  for  a  chronic  diarrhoea,  which  had 
for  some  time  past  baffled  all  remedies.  The  evacuations  were  most 
copious,  of  a  dirty  olive  color,  passed  without  pain,  or  accompanied 
with  tormina.    This  ultimately  yielded  to  the  sulphate  of  copper. 

1  The  mean  duration  of  cancer  of  the  pylorus,  according  to  the  combined  eta- 
tistics  of  Lebert,  Herrich,  Popp,  and  Valleiz,  is  under  a  year:  out  of  71  cases, 
48  died  within  the  year,  and  almost  all  the  remainder  (28  cases)  within  two 
years.  The  majority  of  hepatic  cancers  terminate  probably  under  eight  months 
— certainly  under  a  year  ^see  Kdhler,  p.  808,  876).  Walshe  estimates  the  mean 
duration  of  cancer  of  the  lungs  at  18.2  months  (1.  c,  p.  848);  and  he  thinks  can- 
cer of  the  brain  rarely  lasts  over  a  year  (ibid.  p.  406). 
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I  first  examined  the  tamor  about  twelve  mooths  ago.  It  was 
painless,  hard,  and  not  bigger  than  a  fcetal  head,  rising  a  little  oat  of 
the  right  pelvic  region.  About  a  month  from  this,  the  tumor  began 
to  be  painful  and  to  increase.  A  feeling  of  crumpling  parchment 
was  noticed  at  its  inner  and  lower  portion.  Shortly  afterwards  it 
began  to  extend  upwards  and  backwards,  in  the  direction  of  the 
loin ;  there  were  flying  pains  also.  The  uterus,  examined  manually, 
was  found  free  fVom  tne  tumor,  and  apparently  healthy.  The  color 
of  the  skin  was  somewhat  dirty,  and  this,  together  with  the  cramp* 
ling,  were  thought  sufficiently  suspicious  to  warrant  a  belief  that  the 
real  nature  of  the  disease  was  malignant  degeneration  of  the  right 
ovary. 

I  now  lost  sight  of  the  case  until  three  weeks  prior  to  death, 
when  I  discovered  that  the  tumor  had  graduallv  extended  itselt 
backwards,  and  that  four  weeks  ago  it  began  rapidly  to  grow,  and 
spread  in  all  directions,  causing  great  pain  and  watchfblness.  The 
woman  emaciated  very  fast,  was  of  a  deep  and  dirty  brown  color, 
bad  sunken  eves,  and  a  look  of  suffering.  The  nature  of  the  disease 
remained  no  longer  doubtful,  for  the  nodular  portions  of  the  fungni 
hsdmatodes  could  be  most  distinctly  felt  beneath  the  abdominid 
walls.  The  feeling  of  crumpling  was  also  more  general,  as  also  an 
occasional  gurgling  as  of  air,  in  the  intestines.  There  had  been  m 
uterine  hemorrhage,  no  difficulty  or  pain  in  passing  urine,  and 
nothing  unusual  in  the  character  of  the  secretion.  Opiates  relieved 
the  pain  greatly.    She  died  on  Pebruaiy  17,  1847. 

Autopsy. — Body  greatly  emaciated,  in  the  abdomen  there  was  a 
large  rungoid  tumor,  extending  quite  across  and  to  the  right  side 
and  loins ;  passing  obliquely  over  it  was  the  colon,  which  was  par- 
tially adherent,  as  were  also  some  of  the  small  intestinal  folds.  The 
tumor  was  not  at  all  adherent  to  the  interior  of  the  abdominal  walls. 
The  uterus  and  ovaries  were  quite  free  from  an  v  disease,  and  were 
merely  bound  together  with  false  membranous  bands.  The  tumor 
had  no  pedicle,  and  though  most  carefully  removed  there  were  no 
connections  found  other  than  such  as  had  been  set  up  through  peri- 
toneal irritation.  The  abdominal  c^Lvity  did  not  contain  any  dropsi- 
cal effusion.  The  entire  mass  being  removed,  together  with  the 
liver,  to  which  it  was  adherent,  the  right  kidney  was  found  so  en- 
tirely degenerated  into  encephaloid  matter,  and  so  closely  ineorpora- 
t^Hrl  with  the  tumor,  that  nothing  but  a  most  careful  dissection  coold 
have  detected  its  true  nature.  It  was  enlarged  to  double  the  usual 
«^«o«  and  no  vestige  of  its  proper  structure  remained;  the  vessels 
wt^r<^  however  found  entering  the  hilus,  and  the  supra-renal  capsule, 
ahk^^  affiH'ted  with  encephaloid  cancer,  was  in  its  usual  position,  and, 
U^  «ia«»  and  shape,  bore  a  resemblance  to  a  very  large  cnesnut. 

lu  thf>  larffe  tumor,  which  appeared  to  have  its  ori^n  in  the  lym- 
v4^Alio  glands  of  the  hilus,  were  some  cysts,  filled  with  a  grumons 
VM^M^r  or  with  a  semi-transparent  jelly-like  substance.  The  great 
w^Mbd*  wan  a  homogeneous  and  soft  cancer,  breaking  down  in  most 
Mir^  ^ul  in  some  places  yet  as  hard  as  cheese.  The  tumor  was 
VV^^UvUv  aud  about  four  inches  thick,  where  it  lay  in  the  loins  on  the 
Htfi^l  «ii^  Att^  gradually  became  more  thin  toward  the  left  margin, 
>Ukm^  U  slipped  beneath  the  stomach,  surrounding  the  aorta  and 
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rena  cava,  in  one  portion  of  which  cancerous  matter  was  found. 
The  extreme  breadtn  of  the  tumor  was  nine  inches. 

The  lower  mars^in  of  the  liver  was  cancerous  where  the  tumor 
»me  in  contact  with  it,  and  some  other  small  cancerous  tubera  were 
band  on  its  surface.  The  gall-bladder  contained  many  calculi.  On 
;he  surface  of  the  lower  lobe  of  the  left  lung  were  several  tubera, 
ind  one  as  large  as  a  small  apple.  The  heart,  left  kidney,  spleen, 
right  lung,  and  other  parts  were  healthy,  and  free  from  all  traces  of 
lisease. 

Dabs  II. — Enormous  malignant  disease  of  the  left  kidney.    (Lancet, 

1856,  I,  626.) 

J.  B.,  aged  six  years,  was  admitted  into  the  Middlesex  Hospital, 
under  Dr.  Hawkins,  May  29, 1855.  J.  B.,  born  of  healthy  parents, 
iras  one  of  a  family  of  ten  children,  of  which  five  were  still  living, 
the  others  having  died  of  acute  infantile  diseases.  /When  the  child 
wss  six  weeks  old  his  mother  noticed  that  both  left  extremities  were 
larger  than  the  right;  the  skin  was  looser,  and  the  muscles  she  de- 
scribes as  being  less  firm  than  those  of  the  opposite  side.  She  was 
BO  struck  with  the  difference  that  she  consulted  a  medical  man  about 
it.  At  three  years  of  age  the  child  had  hooping-cough,  and  shortly 
after,  measles,  but  he  never  had  scarlet  fever.  The  abdomen,  the 
mother  believes,  was  always  rather  larger  than  could  be  considered 
natural,  but  this  had  not  been  to  a  marked  extent.  With  these  ex- 
eeptions,  the  child  had  fair  health  until  the  middle  of  April,  1855, 
(six  weeks  before  admission),  when  he  was  suddenly  seized  with 
sickness ;  and  from  his  appearance  the  mother  believed  him  to  be 
▼ery  ill,  and  though  far  better  on  the  following  day,  so  much  so  as 
to  DC  able  to  walk  out  of  the  house,  he  did  not  regain  his  appetite 
for  about  a  week.  During  this  illness  the  mother  accidentally  dis- 
covered a  tumor  in  the  upper  part  of  the  left  side  of  the  abdomen. 
It  then  appeared  to  be  almost  circular,  and  about  two  inches  in 
diameter,  it  was  not  perceptible  to  the  eye,  but  its  lower  margin 
could  be  distinctly  felt ;  it  was  very  hard,  but  not  painful,  nor  did 
moderate  pressure  cause  any  inconvenience.  She  believes  that  it 
ffradnally  increased  in  size  after  she  first  discovered  it,  till  she 
brought  the  child  to  the  hospital,  and  during  this  time  she  noticed 
that  ne  had  quite  regained  his  appetite,  which  had,  in  fact,  become 
▼oracious,  and  though  he  appeared  fatigued  after  moderate  exercise, 
he  was  able  to  walk  without  effort. 

/^ate  on  admission. — Rather  emaciated;  abdomen  very  much 
swollen,  especially  on  the  left  side,  where  the  veins  were  enlarged 
and  tortuous ;  the  left  extremities  were  considerably  larger  than  the 
right,  owing  to  the  soft  parts  being  much  firmer  and  the  muscles 
apparently  better  developed;  there  was,  however,  no  difference  in 
length.  Upon  manipulation,  a  tumor  could  be  felt,  of  somewhat 
l^obular  form,  about  three  inches  in  diameter,  occupying  part  of  the 
left  hypochondriac,  left  lumbar,  and  umbilical  regions;  its  lower 
margin  was  well  defined,  but  its  upper  boundary  could  not  be  ascer- 
tained— ^the  dulness  on  percussion,  which  was  complete  over  all  parts 
of  the  tnmor,  being  there  continuous  with  that  of  the  spleen.     The 
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patient  ate,  drank,  and  slept  well,  was  able  to  sit  np  the  greater  part 
of  the  day,  walked  frequently  up  and  down  stairs,  and  aid  not  com- 
plain of  pain. 

From  this  time  the  patient  continued  under  observation  until  his 
death,  a  period  of  nearly  twelve  months.  The  tumor  continued 
rapidly  to  grow,  until  it  attained  enormous  proportions.  On  the  Ist 
of  August,  the  following  note  was  taken:  "The  tumor  extends  half 
an  inch  below  the  umbilicus,  and  about  the  same  distance  to  the 
right  of  the  mesian  line ;  the  abdomen  generally  is  much  more  swol- 
len, and  the  veins  are  much  larger.  The  patient  walks  about  the 
garden  for  an  hour  or  two  every  day,  ana  though  taking  a  large 
quantity  of  food,  and  eating  very  frequently,  is  daily  becoming  more 
emaciated.  He  appears  to  suffer  no  inconvenience,  except  that 
caused  by  the  bulk  of  the  tumor,  the  large  size  of  the  abdomen  being 
such  as  to  impede  progression.  He  complains  of  thirst,  and  evinces 
a  desire  to  drink  irequently  of  cold  water.  The  bowels  act  with 
regularity ;  and  the  urine,  which  is  frequently  voided,  and  in  quan- 
tity rather  above  the  natural  standard,  presents  no  abnormal 
appearances." 

The  patient  continued  to  go  about  till  September,  and  to  walk  up 
and  down  one  flight  of  stairs  to  and  from  the  ward  without  assist- 
ance. About  the  middle  of  the  month,  after  having  spent  some  time 
in  the  garden  of  the  hospital,  he  fancied  himself  unable  to  get  back, 
and  was  then  for  the  first  time  carried  upstairs.  After  this,  he  was 
almost  constantly  confined  to  his  bed.  The  tumor  gradually  in- 
creased in  size  until  his  death ;  for  some  time  previous  to  which,  in- 
distinct fluctuation  could  be  felt  in  some  parts  of  it.  The  abdomen, 
about  the  middle  of  December,  measured  in  circumference  36  inches, 
and  at  the  end  of  March  upwards  of  42  inches.  For  the  last  two 
months  he  suflercd  much  from  dyspnoea;  and  for  the  last  three 
weeks,  had  constant  orthopncea,  and  daily  increasing  oedema  of  the 
left  leg.  The  appetite,  however,  remained  inordinate  till  the  last; 
and  the  bowels,  which  had  continued  to  act  regularly  till  within  a 
short  time  of  his  death,  had  recently  become  somewhat  constipated. 
He  sank  gradually,  and  died  April  7th,  1856. 

The  annexed  admirable  drawing  of  the  patient  was  taken  shortly 
before  death,  by  Mr.  J.  Laurence,  and  kindly  placed  by  him  at  my 
disposal. 

Autopsy,  fifty-four  hours  after  death. — The  whole  of  the  abdomen, 
except  the  right  inguinal  region,  was  occupied  by  a  large  globular 
tumor,  anteriorly  firmly  adherent  to  the  parietes,  and  covered  by 
peritoneum;  posteriorly,  lying  in  contact  with  the  psoas  muscle; 
the  small  intestines  were  thrust  down  to  the  right  inguinal  region ; 
the  spleen  and  liver  were  driven  upwards  into  the  thorax:  the 
whole  of  the  transverse  colon  was  firmly  adherent  to  the  tumor;  and 
a  portion  of  the  descending  colon,  which  ran  along  the  front,  was 
for  a  short  distance  imbedded  in  it.  The  tumor,  when  removed  from 
the  body,  weighed  thirty-one  pounds.  Traces  of  kidney  structure 
could  be  recognized,  as  if  spread  out  over  the  entire  substance; 
large  masses  of  medullary  cancer  were  visible  on  its  surface.  Upon 
section,  the  centre  was  found  to  be  occupied  by  several  pints  of 
dark,  thick  fluid,  floating  in  which  were  several  fragments  of  the 
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a  semifluid  state,  large  masses  of  it  being  found  in  ever;  stage  of 
degeneration;  tbe  kidney  on  the  opposite  side  was  much  enlarged. 
No  cancerous  deposit  was  found  in  any  of  the  other  viscera.' 

Diagnosia. — "We  have  seen  that  in  nearly  all  cases  of  primary 
cancer  of  the  kidney,  a  palpable  tnmor  exists  in  the  flank. 
If  profdee  hsematutia  coexist  with  such  a  tumor,  scarcely  a 
donbt  can  remain  as  to  the  seat  and  nature  of  the  disease.* 


I  Some  Airtber  particulara  of  the  pott-morion  nppcnrnncpe  in  this  case  are  sup- 
plied by  Dr.  Van  der  Byl  (Path.  Soc.  Trans,  vol.  viii), 

*  Tbe  coszlitence  of  these  two  symptoms  is  not,  however,  abtotutety  diag- 
Dottic  of  renal  cancer.  In  a  cbsp  of  enormous  enlargement  of  the  spleen  (leu- 
cocythnmic)  recently  in  the  Manchester  Infirmary,  there  was  profuse  bttmaturia 
for  mtbmI  amy*.  After  death,  some  months  subtequently,  the  kidneys  and  blad- 
der were  found  perfectly  healthy. 


448  CANCER  OF  THE  KIDNBT. 

But  when  there  is  no  hcemataria,  the  diagnosis  becomes  more 
difficult ;  indeed  there  is  scarcely  any  morbid  condition  which 
has  been  so  frequently  misapprehended.  Renal  cancer  has  been 
generally  mistaken  for  enlargements  of  the  surrounding  organs 
— of  the  liver,  spleen,  ovary,  or  uterus;  but  sometimes  for 
ascites,  aneurism  of  the  aorta,  or  perinephritic  abscess.  It  has 
also  been  mistaken  for  tumors  of  the  kidney  of  a  different 
character — ^for  pyonephrosis,  hydatids,-  cystic  degeneration,  and 
hydronephrosis.  Some  of  these  errors  were  doubtless  unavoid- 
able ;  but  most  of  them  arose  from  an  imperfect  knowledge  of 
the  diagnostic  marks  of  renal  tumors,  and  from  the  undue 
weight  attached  to  the  absence  of  hsematuria.  As  a  positive 
sign,  associated  with  abdominal  tumor,  heematuria — profuse, 
spontaneous,  and  recurrent — is  of  the  highest  significance :  but 
its  absence  signifies  comparatively  little.  In  more  than  half 
the  cases  collected  by  me,  hsematuria  was  wholly  absent  from 
first  to  last ;  and  in  those  cases  in  which  hcematuria  was  noted, 
intervals  of  many  weeks  or  months  elapsed  in  several  of  them, 
during  which  the  urine  was  perfectly  normal. 

In  those  numerous  cases,  therefore,  in  which  the  observer 
derives  no  help  from  the  examination  of  the  urine,  he  must  rely 
on  his  skill  to  ascertain  the  anatomical  relations  and  nature  of 
the  abdominal  tumor.  In  prosecuting  this  inquiry,  he  will 
especially  endeavor  to  eliminate  tumors  of  the  liver,  spleen,  and 
ovaries — these  being,  from  their  comparative  frequency,  the 
most  likely  to  lead  astray. 

If  the  intumescence  occupy  the  right  side,  it  may  be  distin- 
guished from  hepatic  tumor,  especially  when  not  very  large,  by 
the  possibility  of  tracing  its  upper  limits  below  the  margins  of 
the  ribs;  the  side  of  the  hand  can  generally  be  so  inserted  at 
the  edge  of  the  ribs,  that  the  tumor  can  be  clearly  felt  to  lie 
below  it,  and  the  liver  above  it.  Along  this  line  a  coil  of  intes- 
tine usually  lies,  and  yields  a  tympanitic  sound  on  percussion. 
This  sign  is  lost,  however,  when  the  renal  growth  contracta  ad- 
hesions to  the  under  surface  of  the  liver ;  also  when  it  projects 
disproportionately  into  the  right  hypochondrium,  and  displaces 
the  right  lobe  of  the  liver.  When  this  is  the  case,  assistance 
may  be  obtained  by  feeling  for  the  thin  margin  of  the  liver  as 
it  lies  applied  to  the  abdominal  wall.  Another  important  sign 
in  such  a  case  is  the  position  of  the  colon.    Hepatic  tumors 
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have  no  intestine  in  front  of  them  (unless  there  be  malposition 
of  the  viscera),  and  yield  a  dull  note  over  their  entire  surface. 
Renal  tumors,  on  the  other  hand,  have  the  ascending  colon  in 
front,  passing  obliquely  from  below  upwards  and  to  the  left; 
and  the  passage  of  flatus  along  the  gut,  or  the  clear  percussion 
note  over  it,  will  rarely  fail  to  detect  its  position. 

A  splenic  enlargement  is  distinguished  by  the  following 
signs:  absence  of  the  descending  colon  in  front;  its  rigid, 
somewhat  thin,  borders  (not  rounded);  its  extension  upwards 
under  the  ribs;  its . mobility ;  generally,  a  tympanitic  note  is 
obtained  in  the  extreme  left  lumbar  region ;  often,  on  deep  per- 
cussion, a  bowel  sound  is  perceived  through  its  substance,  which 
is  not  thick  (a  renal  tumor  is  absolutely  dull  on  the  deepest 
percussion);  antecedent  history  of  ague  or  remittent  feyer,  or 
evidence  of  leucocythsemia  on  examination  of  the  blood;  the 
direction  of  the  enlargement  is  downwards  and  inwards  to  the 
epigastrium  and  umbilicus,  and  not  toward  the  iliac  /ossa.  It 
also  rises  higher  toward  the  axilla  than  a  renal  growth.  When 
the  latter  rises  from  the  upper  and  fore  part  of  the  kidney,  and 
pushes  forwards  and  upwards  rather  than  downwards,  the  diag- 
nosiB  becomes  very  difficult,  and  depends  mainly  on  the  absence 
or  presence  of  the  colon  in  front  of  the  enlargement,  and  hints 
derived  from  the  previous  history,  or  the  state  of  blood  on 
microscopic  examination. 

When  the  tumor  presses  forwards  and  downwards  towards  the 
umbilicus  and  the  pubic  and  iliac  regions,  it  is  apt  to  be  mis- 
taken for  ovarian  tumor.  The  commemorative  symptoms  may 
here  yield  valuable  information,  though  the  statements  of  pa- 
tients on  such  points  are  always  to  be  accepted  with  reserve. 
An  ovarian  growth  begins  in  the  iliac  fossa,  and  ascends;  a 
renal  growth  begins  in  the  flank  between  the  ribs  and  the  crest 
of  the  ilium,  and  descends.  An  ovarian  tumor  has  no  bowel 
in  front  of  it,  and  the  bowels  are  pushed  into  the  lumbar  re- 
gion, where  a  clear  sound  can  be  elicited — exactly  in  the  spot 
where  the  dulness  is  most  complete  when  the  tumor  arises  from 
the  kidney.  This  last  *ign  also  serves  to  distinguish  uterine 
from  renal  enlargements. 

An  encephaloid  kidney  can  only  be  confounded  with  ascites 
when  it  is  extremely  soft,  and  fills  the  entire  abdomen.  The 
two  conditions  may  be  distinguished  by  the  circumstance,  that 
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in  ascites  both  flanks  are  dull,  whereas  in  renal  tumor  one  is 
dull  and  the  other  resonant. 

When  the  tumor  has  been  satisfactorily  made  out  to  be  con- 
nected with  the  kidney,  there  still  remain  difficulties  in  de- 
ciding its  nature.  Malignant  growtiis  generally  give  a  distind 
impression  of  their  solid  structure.  This  distinguishes  them 
from  hydatid,  purulent,  and  hydronephrotic  cysts ;  but  the  con- 
sistence of  the  tumor  is  often  very  difficult  to  appreciate;  if  it 
be  small  and  deep-seated,  and  the  abdominal  walls  thick,  the 
sense  of  fluctuation  in  a  fluid  cyst  may  be  exceedingly  obscure; 
on  the  other  hand,  encep  haloid  tumors  sometimes  yield  a 
quasi-fluctuation  which  is  very  deceptive.  In  these  doubtful 
cases  the  presence  of  pus,  or  blood,  or  hydatids  in  the  urine,  of 
rigors,  of  nephritic  colic,  or  of  cancerous  cachexia,  supplies 
hints  which  incline  the  judgment  in  this  or  that  direction. 

Prognosis. — The  ultimate  termination  is,  of  course,  always 
fatal.  In  judging  of  the  probable  survivorship  of  the  subjects 
of  renal  cancer,  the  age  of  the  patient  is  of  great  importance; 
the  mean  duration  of  the  disease  is  at  least  three  times  as  great 
in  adults  as  in  children.  There  is,  however,  nothing  like  exact 
proportion  observed  in  this  respect.  In  a  girl  of  twenty-one, 
whose  case  is  described  by  Langstaff,  the  disease  lasted  (with 
hiematuria)  for  six  years.  Contrary  to  what  might  have  been 
expected,  the  occurrence  of  hsematuria  does  not  appear  to 
hasten  the  final  catastrophe ;  the  mean  duration  is  almost  ex- 
actly the  same  in  the  hemorrhagic  cases,  as  in  those  in  which 
the  urine  was  throughout  normal. 

The  disease  appears  in  some  cases  to  become  dormant  for  a 
while,  making  no  appreciable  progress  for  many  months.  In 
an  instance  of  this  kind  recorded  by  Dr.  Brinton,  the  stationary 
condition  (which  Dr.  B.  had  flattered  himself  might  pass  into 
permanent  obsolescence)  came  suddenly  to  an  end,  with  death 
of  the  patient,  through  copious  hemorrhage  into  the  tumor. 
(Brit.  Med.  Journ.,  June  13th,  1857.) 

Treatment. — The  management  of  a  disease  so  hopeless  is  a 
melancholy  duty.  When  the  tumor  is  painless,  and  the  urine 
natural,  there  is  little  for  the  practitioner  to  do  beyond  placing 
the  patient  in  favorable  hygienic  circumstances.  When  the 
tumor  is  tender,  or  there  are  signs  of  local  inflammation  in  its 
vicinity,  warm  baths  or  emollient  applications  may  be  used 
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from  time  to  time.  It  may  be  doubted  whether  it  is  prudent 
to  interfere  with  a  moderate  hematuria.  The  losses  of  blood 
do  not  on  the  whole  act  disadvantageously.  When,  however, 
the  hemorrhage  becomes  excessive,  means  must  be  used  to 
control  it  Ice  may  be  applied  to  the  tumor,  and  acetate  of 
lead  or  gallic  acid  administered  internally.  The  clots  which 
form  in  the  ureter  and  bladder  sometimes  occasion  the  most 
poignant  suffering  by  blocking  up  the  urethra,  and  causing  re- 
tention of  urine.  The  impacted  masses  should  be  pushed  back 
into  the  bladder  by  means  of  a  catheter,  and  the  coagula  broken 
up  by  washing  out  the  organ  with  warm  water. 

As  the  disease  advances,  severe  constitutional  irritation  sets 
in,  which  requires  to  be  palliated  by  opiate  and  other  anodyne 
medicines.^ 

B. — SECONDARY  CANCER  OF  THE  KIDNEY. 

Secondary  cancerous  deposits  occur  in  the  kidneys,  in  the 
form  of  nodules  varying  from  the  size  of  a  pea  to  that  of  a 
marble  or  walnut.  Ten  or  twenty  such  nodules  are  not  unfre- 
quently  found  scattered  through  the  cortical  substance:  the 
intervening  renal  tissue  shows  no  sign  of  disease ;  the  urine  is 
normal,  and  no  pain  or  other  symptom  betrays  their  presence 
during  life.  The  following  case  offers  an  example,  marked  by 
some  very  unusual  incidents,  of  extensive  cancerous  disease  of 
the  urinary  organs,  involving  primarily  the  bladder  and  its 
vicinity,  extending  thence  to  both  kidneys,  of  which  the  right 
was  undergoing  sacculation  from  compression  of  the  corres- 
ponding ureter  by  the  cancerous  mass  at  the  base  of  the 
bladder. 

In  January,  1862, 1  was  requested  by  Dr.  Crompton  to  see  with 
him  a  shopkeeper,  aged  38,  who  was  then  suffering  from  hsematuria 
and  paralysis  of  the  bladder.  The  patient  gave  the  following  ac- 
count of  himself:  Three  years  previously,  without  known  cause,  he 
had  an  attack  of  ha^maturia,  accompanied  with  excessively  frequent 

1  A  curious  case  is  reported  in  the  Philadelphia  Medical  and  Surgical  Re- 

Sorter  for  1861,  p.  126.  A  man  cf  58  had  had  a  tumor  in  the  right  hypochon- 
rium  for  six  yearb.  It  was  supposed  to  be  "cystic  disease"  of  the  liver  ;  and 
his  surgeons  deliberately  proceeded  to  remove  it  by  operation.  The  tumor  (which 
weighed  2^  lbs.)  was  accordingly  removed,  but  on  examination  it  proved  to  be 
the  right  kidney,  wholly  converted  into  an  encephaloid  mass.  The  patient  sur- 
vived fifteen  da  vs. 
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micturition,  pains  in  the  back  and  bottom  of  the  belly,  but  without 
vomiting  or  retraction  of  the  testicle.  These  symptoms  passed  off, 
under  medical  treatment,  in  two  months,  and  (apparently)  complete 
recovery  soon  ensued. 

After  an  interval  of  three  years,  during  which  the  patient's  health 
continued  in  every  respect  undisturbed,  the  present  attack  abruptly 
commenced.  The  patient  was  seized,  six  weeks  before  my  visit, 
with  violent  pains  in  the  loins  and  hypogastrium,  accompanied  by 
painful  and  excessively  frequent  micturition  and  bloody  urine.  All 
these  symptoms  came  on  simultaneously.  There  was  neither  sick- 
ness nor  vomiting.  The  attempts  to  void  urine  were  incessaiit — 
every  ten  or  fifteen  minutes  during  the  day,  and  so  constant  at  night 
that  the  patient  scarcely  obtained  any  sleep.  Matters  continued 
thus  for  three  weeks;  the  patient  meanwhile  did  not  keep  his  bed, 
and  he  attended,  as  well  as  he  was  able,  to  his  duties  in  the  shop. 

But  a  new  train  of  symptoms  now  showed  themselves.  The  in- 
cessant micturition  was  succeeded  by  a  total  inability  to  empty  the 
bladder,  and  the  legs  and  belly  began  to  swell  rapidly.  At  this  con- 
juncture Dr.  Crompton's  aid  was  obtained.  On  examining  the  pa- 
tient he  found  considerable  ascites,  anasarca  of  the  lower  extrem- 
ities, and  retention  of  urine.  Three  pints  of  a  san^uinolent  urine 
were  im mediately'  withdrawn  by  catheter  from  the  distended  blad- 
der; the  patient  was  directed  to  keep  his  bed,  and  treated  with  alka- 
line diluents  and  nightly  sedatives.  Great  relief  followed  this  treat- 
ment, but  the  patient  still  continued  unable  to  void  a  drop  of  urine 
spontaneously,  and  catheterism  had  to  be  practised  twice  a  day. 

His  condition  at  the  date  of  my  visit  was  as  follows :  There  was 
extreme  pallor  of  the  surface ;  considerable  emaciation ;  no  pyrexia; 
the  tongue  was  moist,  slightly  furred.  The  legs  were  no  longer 
oederaatous,  but  considerable  ascites  still  remained.  The  bladder 
was  distended  almost  to  the  umbilicus;  there  was  no  pain,  and  the 
loins  were  not  sensitive  to  pressure ;  nor  was  there  any  tumor  to  be 
felt  in  the  renal  region ;  the  movements  of  the  patient  were  active, 
and  he  was  cheerful  and  lively. 

About  a  quart  of  bloody  urine  was  removed  by  catheter.  A  little 
pure  blood  came  through  the  instrument  first,  then  almost  clear 
urine,  and  as  the  bladder  became  empty,  the  urine  again  became 
rudd}',  the  last  few  drops  being  almost  pure  blood.  Dr.  Crompton 
stated  that  a  little  bleeding  always  followed  the  morning  and  even- 
ing catheterism. 

A  careful  examination  of  the  urine  yielded  the  following:  It  was 
feebly  alkaline  from  fixed  alkali  (derived  from  medicine) ;  sp.  grav. 
1007 ;  on  standing,  the  blood-corpuscles  subsided,  and  formed  a  very 
red,  slightly  clotted  layer  at  the  bottom  of  the  urine-glass.  Under 
the  microscope  there  were  found,  in  addition  to  the  blood-disks,  a 
few  corj)uscles  with  cleft  nuclei — probably  pale  blood-corpuscles — 
but  no  renal  elements — neither  epithelium,  nor  casts,  nor  any  suspi- 
cious (quasi-cancerous)  cells  of  any  sort,  though  diligently  looked 
for.  The  proportion  of  albumen  was  no  more  than  corresponded  to 
the  blood  present. 

The  patient  from  this  time  gradually  but  steadily  improved.     The 
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bladder  slowly  recovered  the  power  to  expel  its  contents  \  the  arine 
1>ecame  less  and  less  bloody,  and  finally  clear,  and  free  from  albumen. 

Eight  months  afterwards  (August'26, 1862)  the  patient  waited  on 
me.  He  was  still  pale  and  thin,  but  reported  himself  well,  and  bad 
for  the  last  six  months  been  able  to  pursue  his  avocation. 

I  heard  nothing  more  of  the  case  until  June  22,  1863,  when  I  was 
summoned  to  visit  the  same  man  with  Dr.  Kesfield,  under  whose 
care  the  patient  came  after  Dr.  Crompton's  departure  from  town. 
I  found  him  in  a  desperate  condition— emaciated  to  a  skeleton ;  so 
weak  that  he  could  not  turn  in  bed,  nor  raise  his  head  from  the  pil- 
low. There  was  no  anasarca  nor  ascites.  Great  pain  was  com- 
plained of  in  the  right  renal  region,  but  no  tumor  or  fulness  existed 
there.  The  urine  was  loaded  with  pus,  and  highly  ammoniacal. 
Six  days  after  the  patient  died. 

Autopsy. — On  opening  the  abdomen  and  pushing  aside  the  small 
intestines,  a  cancerous  mass,  half  as  large  as  ttie  fist,  was  found  impli- 
cating the  base  of  the  bladder,  especially  about  the  entrance  of  the 
ri^ht  ureter.  Within  the  viscus,  a  soft  sprouting  fungus,  of  the  size  of 
a  hen's  egg,  was  seen  springing  from  the  trigone ;  it  was  rounded  in 
shape,  elevated  about  an  inch  above  the  level  of  the  mucous  mem- 
brane, and  very  red.  On  and  about  it,  occupying  the  inequalities  of 
its  surface,  lay  a  quantity  of  calcareous  or  pbosphatic  matter,  depo- 
sited in  irregular  masses.  Small  masses  of  a  similar  nature  had 
been  observed  to  come  away  with  the  urine  for  some  weeks  before 
death. 

The  right  kidney  was  a  little  larger  than  natural ;  it  felt  flaccid 
and  hollowed.  On  section,  six  cancerous  nodules  as  large  as  mar- 
bles, and  several  smaller  ones,  were  counted  in  the  cortical  substance. 
None  of  these  were  softened,  nor  communicated  in  any  way  with 
the  pelvis  of  the  kidney.  The  organ  was  sacculated  to  a  considera- 
ble extent;  the  pyramids  were  in  great  part  absorbed,  and  the  re- 
mainder of  the  renal  structure  was  converted  into  a  reddish,  leathery 
substance.  The  pelvis  and  infundibula  were  much  dilated.  The 
ureter  was  enlarged  to  the  size  of  the  index  finger,  and  near  its 
entrance  into  the  oladder  its  calibre  was  almost  effaced  by  the  can- 
cerous mass  at  the  base  of  the  bladder,  through  which  it  passed. 
Broken  fragments  of  calcareous  matter  lay  scattered  in  the  dilated 
pelvis,  which,  together  with  the  ureter,  contained  a  quantity  of 
urinous  ammoniacal  pus. 

The  left  kidney  contained  eight  or  ten  nodules  similar  to  those  in 
the  right.  The  intervening  renal  tissue  was  perfectly  healthy;  the 
ureter  was  free,  and  the  pelvis  undilated. 

This  case  presented  several  points  of  difficulty.  At  the  time 
of  my  first  visit  the  symptoms  indicated  pretty  clearly  an 
afiTection  of  the  bladder :  and  as  no  stone  could  be  detected  on 
Bounding,  and  no  pus  passed  with  the  urine,  the  probability  of 
the  existence  of  a  bleeding  fungus  seemed  strong.  The  other 
possibility  was  renal  calculus.  The  previous  history  favored 
the  latter  view;  the  patient  had  recovered  perfectly  from  his 
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.first  attack  of  heematuria  three  years  before— a  result  quite 
conformable  with  the  idea  of  renal  calculus,  but  much  less  so 
with  that  of  Aingus  of  the  bladder.  Then  again,  how  explain 
the  ascites  and  anasarca?  They  could  not  be  attributed  to 
the  losses  of  blood  and  hydrssmia  consequent  thereupon,  for 
they  passed  away  before  the  hsematuria  ceased.  It  appeared 
more  likely,  that  the  dropsical  symptoms  and  the  paresis  of  the 
bladder  were  companion  phenomena,  of  a  paralytic  nature, 
produced  by  the  reflex  results  of  the  antecedent  intense  irrita- 
bility of  the  bladder,  acting  upon  the  nerves  of  the  bladder 
and  of  the  bloodvessels  of  the  lower  half  of  the  body. 
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In  the  records  of  medicine  a  number  of  cases  may  be  found, 
in  which  the  kidneys  were  the  seat  of  adventitious  growths  of 
osseous,  fibrous,  fibro-fatty,  cartilaginous,  or  glandular  tissue. 
Generally  speaking,  such  growths  do  not,  unless  they  are  large 
enough  to  constitute  a  palpable  tumor  in  the  abdomen,  pro- 
duce any  appreciable  symptoms  during  life;  and  they  offer 
more  of  a  pathological  than  clinical  interest.  They  are  all 
extremely  rare. 

1.  Osseous  growths. — Mention  has  already  been  made  of  the 
OBsification  which  sometimes  takes  place  in  the  fibrous  septa 
Vrhich  separate  the  compartments  of  a  sacculated  kidney  (see 
p.  883). 

Sometimes  a  fibrous  or  cartilaginous  tumor  grows  in  the 
Bubstance  of  the  kidney,  and  subsequently  ossifies,  transform- 
ing a  large  part  of  the  organ  into  a  bony  mass.  The  tunica 
propria  has  also  been  known  to  undergo  ossification.  Rayer 
Btates  that  Dr.  EUiotson  sent  to  him  two  bony  shells  formed 
l>y  the  ossified  tunica  propria  and  pelvis  of  the  kidney,  taken 
from  a  man  who  died  with  symptoms  of  apoplexy. 

2.  Fibrous  and  fibro-fatty  growths. — ^Dickinson  and  Bristowe 
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have  each  recorded  a  caa^,  in  which  the  major  part  of  the  kid- 
ney was  replaced  by  a  morbid  growth,  composed  of  a  matrix 
of  fibrous  tissue,  in  the  interstices  of  which  were  soft  masses 
of  free  fatty  matter  uninclosed  in  cells.  In  Dickinson's  case 
the  tumor  weighed  6  lb.  7i  oz.,  and  formed  a  perceptible  tumor 
in  the  right  hypochondrium.  After  death,  a  coil  of  intestine 
was  found  in  front  of  the  tumor,  but  so  compressed  and  empty 
that  its  nature  was  not  likely  to  be  recognized  during  life. 

In  the  case  described  by  Godard,  the  lower  half  of  the  kidney 
was  converted  into  a  large  mass  of  ordinary  adipose  tissue.  A 
calculus  of  considerable  size  was  lodged  in  the  dilated  pelvis. 
A  somewhat  similar  transformation  is  described  by  Dr.  HuUett 
Browne,  complicated  with  calculus  pyelitis,  and  renal  fistula 
opening  in  the  left  loin.  (Path.  Soc.  Trans.,  xiii,  132.) 

Adipose  tissue  is,  in  other  cases,  deposited  in  great  quantity, 
not  in,  but  around  the  kidneys,  so  as  evidently  to  interfere  with 
their  functions.  In  the  museum  of  the  Manchester  School  of 
Medicine  there  is  a  preparation  in  which  a  pale  and  atrophied 
kidney  is  enveloped  in  a  firm  investment  of  dense,  granular, 
fibro-fatty  tissue,  fully  an  inch  thick.  The  same  tissue  pene- 
trates deeply  into  the  hilus,  so  as  to  compress  the  bloodvessels 
and  excretory  channels. 

3.  Lymphatic  groioths. — ^Virchow,  Friedreich,  and  Bottcher 
have  described  growths  or  deposits  in  the  kidneys  of  leucocy- 
thaemic  individuals,  similar  to  those  found  under  the  same  cir- 
cumstances in  the  spleen  and  lymphatic  glands. 

4.  Wagner  has  published  two  cases  in  which  one  kidney  was 
converted  into  a  large  tumor,  composed  apparently  of  a  com- 
bination of  epithelial  structure,  fibrous  tissue,  and  glandular 
(pancreatic)  sarcoma.  Both  were  female  children — one  nine 
mouths  and  the  other  eight  years  old. 
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Deposits  of  tubercle  in  the  kidney  may  be  primary  or  secon- 
dary. In  the  former  case,  the  kidney  and  its  appendages  are 
the  seat  of  extensive  disease,  which  runs  on,  attended  with  se- 
vere urinary  symptoms,  generally,  if  not  always,  to  a  fatal  con- 
clusion. In  the  latter  the  deposits  form  a  part-manifestation  of 
general  tuberculosis,  or  constitute  incidents  in  the  course  of 
primary  tubercle  of  the  lungs,  intestines,  or  some  other  organ ; 
secondary  deposits  rarely  give  rise  to  symptoms,  and  are  mostly 
unsuspected  until  the  autopsy. 

The  comparative  frequency  of  tubercle  in  the  kidney  may  be 
judged  of  by  the  following  numbers,  which  must  be  understood 
to  embrace  both  primary  and  secondary  deposits — the  latter 
being,  especially  in  children,  by  far  the  most  frequent.  Out  of 
1817  tuberculous  subjects,  examined  in  the  Pathological  Insti- 
tution of  Prague  (out  of  a  total  of  6000  bodies),  tubercle  in 
the  kidneys  was  found  74  times,  or  in  the  proportion  of  5.6  per 
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cent  of  all  tuberculous  subjects.^  Among  815  tuberculooB 
children,  Billiet  and  Barthez  found  tubercles  in  the  kidneys  49 
times,  or  in  the  proportion  of  15.7  per  cent  From  these  stat- 
istics we  may  gather  that  the  kidney  is  nearly  three  times  more 
liable  to  deposits  in  tuberculous  children  than  in  tuberculous 
adults.' 

A. — PRIMART  TUBBROLB   OF  THB   KIDNEYS. 
{Tubereulout  Pytlitts.) 

The  statements  made  in  the  following  pages  are  mainly  based 
on  an  analysis  of  81  cases,  most  of  which  are  derived  from  the 
sources  indicated  at  the  head  of  the  chapter. 

Morbid  anatomy. — The  disease  (which  always  implicates  more 
or  less  extensively  the  excretory  apparatus  as  well  as  the  gland 
itself)  begins  in  the  kidney,  and  extends  downwards  into  the 
pelvis,  ureter,  and  bladder;  or  it  begins  in  the  pelvis,  and 
spreads  upwards  into  the  kidney,  and  downwards  towards  the 
bladder;  or  all  these  parts  may  be  invaded  simultaneously  or  in 
quick  succession.  In  the  kidney,  the  deposit  begins  in  the  form 
of  gray  or  yellow  nodules  in  the  cortical  part;  these  afterwards 
coalesce  into  larger  masses  of  crude  tubercle,  and  extend  into 
the  pyramids.  These  masses  at  length  soften  in  the  centre,  and 
eventually  open  into  the  infundibula.  In  this  way  abscess-like 
cavities  arise,  with  anfractuous  boundaries  of  tuberculous  mat- 
ter, which  communicate  with  the  pelvis,  and  discharge  pus  and 
broken  masses  of  tubercle  into  the  stream  of  urine. 

In  the  pelvis  and  ureter,  the  deposit  first  begins  in  the  sub- 
mucous cellular  tissue,'  where  it  forms  a  rough,  granular,  semi- 
transparent  or  opaque  layer.  It  subsequently  softens  and  disin- 
tegrates, causing  extensive  destruction  of  the  supeijacent  mu- 
cous membrane,  which  is  discharged  in  shreds  with  the  urine, 
mixed  with  pus  and  blood.  The  deposit  is  sometimes  so  abun- 
dant and  uniform  in  the  ureter,  that  the  tube  is  converted  into  a 
thick  rigid  cylinder,  of  which  the  available  bore  is  greatly  nar- 
rowed, or  even  altogether  obliterated.     In  a  specimen  submitted 

1  Pragor  Vierteljahrsch.,  Bd.  1,  p.  1  (1856). 

'  I  omit  the  statistics  of  Dr.  Chambers,  because  there  are  some  discrepancies 
in  his  tables  which  I  have  been  unable  to  reconcile. 

>  See  an  observation  by  Dr.  Handfield  Jones,  in  the  first  vol.  of  the  Path.  Soo. 
Trans.,  p.  288. 
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to  me  by  Mr.  Leach  (case  to  be  presently  related),  the  interior 
of  the  pelvis  was  thickly  incrusted  with  calcareous  matter,  and 
one  of  the  ureters  was  completely  occluded  near  its  centre  by 
an  oval  mass  of  tubercle  about  the  size  of  a  horse-bean. 

Extensive  destruction  of  the  renal  tissue  eventually  takes 
place,  both  from  the  encroachment  of  the  tubercle-masses,  and 
from  sacculation  and  dilatation  of  the  organ  by  the  blocking  up 
of  the  ureter  (pyonephrosis).  Sometimes  no  vestige  of  the  se- 
creting tissue  remains;  but  more  commonly  certain  portions  are 
preserved,  and  these  may  present  a  moderately  healthy  appear- 
ance, or  be  far  advanced  in  degeneration.  In  other  cases  the 
ureters  are  open  and  dilated,  and  admit  free  passage  to  the 
urine,  pus,  and  tubercular  dibris  ;  the  kidney  then  maintains  its 
normal  dimensions,  or  it  may  even  be  contracted. 

Actual  tumor  (pyonephrosis),  detectable  during  life,  is  men- 
tioned in  7  out  of  our  31  cases.  It  seldom  reached  great  dimen- 
sions, but  in  one  instance  related  by  Ammon,  it  filled  the  entire 
side  of  the  abdomen,  from  the  false  ribs  to  the  crest  of  the  ilium. 

The  disease  is  sometimes  limited  to  one  side,  but  much  more 
frequently  it  invades  both.  Out  of  28  cases  which  supply  infor- 
mation on. this  point,  the  two  sides  were  afiected  in  17,  and  one 
side  alone  in  11  cases.  Of  the  latter,  the  right  kidney  was  af- 
fected si^  times  and  the  left  five  times. 

In  addition  to  the  kidney  itself,  and  its  immediate  appendages 
(pelvis  and  infundibula),  the  disease  almost  invariably  involved 
the  ureter  (in  27  out  of  28  cases),  and  very  frequently  the  blad- 
der (in  19  cases).     The  urethra  was  involved  in  six  cases. 

In  the  male  sex,  the  disease  not  unfrequently  implicates  the 
generative  organs  (prostate  eight  times,  vesiculee  seminales  five 
times,  testicles  three  times);  but  it  is  otherwise  in  the  female 
sex.  In  only  one  instance  (to  be  presently  related)  out  of  nine 
females,  were  any  of  the  generative  organs  involved.* 

The  disease  very  rarely  runs  its  entire  course  without  the 
occurrence  of  tuberculous  deposits  in  other  and  unconnected 
parts  of  the  body.     Twenty-six  cases  were  examined  with  suf- 

1  The  mutual  independence  of  tuberculosis  of  the  urinary  and  generative  sys- 
tems in  the  female,  is  further  shown  in  a  converse  manner  by  Dittrich.  Out'^of 
16  cases  of  tuberculosis  of  the  female  genital  organs,  he  only  found  one  in  which 
the  disease  also  implicated  the  urinary  organs.  (Archiv  der  Heilkunde,  1863,  p. 
B04.)  Virchow  describes  an  additional  example  of  this  rare  conjunction,  in 
which  urinary  tuberculosis  was  associated  with  secondary  deposits  in  the  vagina. 
(Archiv  far  Path.  Anat.,  Bd.  v,  p.  406.) 
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ficient  minuteness  to  snpply  infonnation  on  this  point.  JThe 
lungs  were  affected  25  times;  the  abdominal  glands,  18  times; 
the  intestines,  18  times ;  the  osseous  system,  5  times ;  the  peri- 
toneum, 4  times;  the  spleeu,  8  times;  and  the  liver,  once. 

In  one  case  the  ulceration  (tuberculous)  in  the  bladder  opened 
a  communication  with  the  rectum  (Basham);  in  another,  a  vesico- 
vaginal fistula  resulted  from  a  similar  cause  (Mosler);  in  a  third, 
the  suppurated  kidney  burst  into  the  peritoneal  sac  (Lundberg, 
Schmidt's  Jahrb.,  Bd.  xci,  p.  74). 

Eiiohgy. — The  direct  exciting  cause  of  renal  tubercle  is  gene- 
rally inscrutable.  Cold  is  the  cause  most  frequently  mentioned; 
the  patients  came,  in  several  instances,  from  conspicuously  tuber- 
culous families.  Men  are  more  liable  to  this  complaint  than 
women — in  the  proportion  of  18  of  the  former  to  11  of  the  latter. 
Ko  age  is  altogether  exempt.  The  youngest  case  noted  was  a 
child  of  three  years  and  a  half,  and  the  oldest  (mentioned  by 
Dittrich,  and  not  included  in  the  table)  was  a  man  of  seventy- 
one;  but  the  greater  number  occurred  in  the  middle  periods  of 
life.    The  following  table  gives  the  precise  ages  in  28  cases : 

From    0  to  10  years, 8  cases. 

"      10   "   20       " 4 

**      20  "   80       " 6 

"      80   **  40       ** 9 

"      40   **   60       '* 8 

*»      50  *'   60       " 2 

• 

Symptoms, — The  symptoms  are  mainly  those  of  chronic  pye- 
litis conjoined,  in  a  considerable  majority  of  the  cases,  with  those 
of  chronic  cystitis.  The  complaint  begins  with  a  dull  pain  in 
one  or  both  lumbar  regions,  accompanied  with  frequent  mictu- 
rition. At  the  same  time  the  urine  becomes  turbid,  and  some- 
times mixed  with  blood.  When  the  disease  is  fully  established, 
the  urine  is  charged  with  a  large  quantity  of  pus,  which  forms 
a  thick,  yellowish  layer  at  the  bottom  of  the  vessel.  Blood  is 
also  usually  present,  either  in  microscopic  quantity,  or  suffi- 
ciently to  tinge  the  urine.  The  heematuria  is,  however,  never 
profuse;  in  several  instances  it  was  noted  that  small,  thready 
clots  of  blood  were  passed.  Under  the  microscope,  there  are 
found,  in  addition  to  the  pus-  and  blood-corpuscles,  a  number  of 
oval  and  irregularly  tailed  cells  from  the  bladder  and  upper 
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urinary  passages,  together  with  granular  (^ihris^  broken  masses 
of  softened  tubercle,  shreds  of  connective- tissue  and  elastic  fibres. 

The  reaction  of  the  urine  is  feebly  acid.  Very  few  exceptions 
to  this  rule  exist,  and  those  are  due  to  ammoniacal  decomposi- 
tion of  the  urine  from  detention  in  some  part  of  its  course,  as 
in  Mosler*s  case,  from  the  tumid  state  of  the  external  genitals. 
The  urine  is  necessarily  albuminous  from  the  presence  of  pus; 
but  usually  only  in  a  slight  degree.  Casts  of  tubes  are-  only 
mentioned  once.  Micturition  is  always  excessively  frequent; 
often  dolorous.  In  one  of  Basham's  cases,  temporary  allevia- 
tion of  the  pains  followed  each  micturition :  this  has  not  been 
observed  in  other  cases. 

As  the  disease  advances,  great  emaciation  takes  place,  accom- 
panied with  hectic  fever,  sometimes  marked  by  chills  and  rigors 
of  tolerably  regular  recurrence.  Persistent  pains  are  felt  in  the 
back,  in  the  lower  part  of  the  abdomen,  and  often  along  the 
urethra.  ^ 

When  the  kidney  is  sacculated  and  enlarged,  so  as  to  form  a 
tumor  in  the  flank,  the  swelling  is  usually  painful;  it  may,  or 
may  not,  yield  distinct  fluctuation.  Sometimes  the  tumor  dis- 
plays variations  in  its  size :  it  enlarges  when  the  ureter  is  dam- 
med up  by  the  discharged  dibris,  and  becomes  more  painful,  at 
the  same  time  the  quantity  of  pus  in  the  urine  diminishes ;  or, 
if  the  stoppage  be  complete,  temporarily  disappears.  Anon  the 
course  of  the  pus  and  urine  is  re-established,  and  the  tumor  sub- 
sides and  becomes  less  painful. 

In  the  progress  of  the  case,  or  towards  its  termination,  the 
lungs  and  intestines  generally  betray  the  advance  of  tuberculous 
disease.  Cough  and  oppression  of  the  chest,  or  incontroUable 
diarrhoea,  make  their  appearance.  Gastric  symptoms  (nausea, 
vomiting,  hiccough)  are  unusual;  but  in  some  cases,  as  in 
the  two  about  to  be  related,  they  are  a  marked  feature  of  the 
complaint.  The  absence  of  intestinal  tuberculosis,  accompanied 
with  obstinate  constipation,  appears  to  favor  their  occurrence. 

If  both  kidneys  are  aftected,  the  extensive  destruction  of  se- 
creting tissue  is  liable  to  give  rise  to  urtemic  phenomena.  The 
quantity  of  the  urine  is  usually  below  the  average ;  but  excep- 
tionally, as  in  a  case  recorded  by  Dr.  Risdon  Bennett  (Path.  Soc. 
Trans.  Vlii,  284),  the  urine  is  abundant  and  of  low  specific 
gravity.     Usually  death  occurs  from  the  exhaustive  effects  of 
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the  protracted  and  profuse  suppuration,  or  from  the  severity  of 
the  pulmonary  or  intestinal  complications. 

The  two  following  cases  will  serve  as  illustrations  of  the 
course  of  the  disorder  and  of  the  general  appearances  found 
after  death.  The  first  occurred  in  the  practice  of  my  friend 
and  former  pupil,  Mr.  Leach,  who  kindly  furnished  me  with 
the  notes  of  the  case,  and  the  anatomical  preparations.  The 
second  is  from  the  clinique  of  Prof  Kussmaul,  where  the  case 
was  carefully  watched  for  a  period  of  six  months. 

Case  I. — Tubercle  in  both  kidneys,  ureters,  bladder,  and  urethra;  in  the 
prostate  gland  and  vesiculce  seminales  :  also  in  the  lungs  and  mesen- 
teric glands. 

W.  P.,  8Bt.  53,  a  brewer,  had  been  ailing  three  years.  His  disease 
began  with  pain  and  difScultyin  micturition.  The  urine  was  thick, 
and  sometimes  mixed  with  blood :  though  he  made  water  very  fre- 
quently, he  did  not  think  that  he  passed  an  excessive  quantity. 
Exceilt  for  short  intervals,  he  had  suffered  from  the  same  symptoms 
for  the  last  three  years.  His  urine  had  been  occasionally  quite 
clear,  but  generally  thick,  and  often  dark.  He  had  never  com- 
plained of  much  pain  in  the  lumbar  region. 

About  nine  months  before  his  death,  the  patient  began  to  vomit 
frequently,  especially  after  taking  food  :  for  the  last  five  months 
vomiting  after  meals  had  been  constant,  frequently  accompanied 
with  pain  in  the  epigastrium. 

The  general  health  had  gradually  failed  during  the  last  three 
years;  but  he  lost  flesh  and  strength  more  rapidly  during  the  last 
twelve  months.  He  worked  occasionally,  however,  up  to  six  months 
before  his  death.  For  many  months  he  had  felt  a  gnawing  pain 
just  over  the  pubes,  increased  by  pressure :  this  was  less  severe  dur- 
ing the  last  six  months  of  life. 

Five  months  before  his  death  the  edges  of  the  meatus  urinarius 
began  to  ulcerate,  and  the  ulceration  gradually  widened  the  orifice 
to  double  its  natural  size.  In  the  course  of  the  last  six  months  two 
small  abscesses  formed  in  the  scrotum,  both  of  which  were  opened, 
and  subsequently  healed. 

He  had  been  in  the  habit  of  taking  large  quantities  of  beer,  but 
not  much  spirits :  he  contracted  gonorrhoea  many  years  ago,  but  he 
never  had  any  venereal  sores. 

About  a  week  before  his  death,  he  was  in  the  following  condition : 
Emaciation  very  great;  countenance  sallow;  meatus  urinarius  much 
enlarged  and  ulcerated;  severe  pain  is  felt  along  the  urethra  and  in 
the  glans  penis,  especially  after  voiding  urine.  The  ulceration  can 
be  seen  to  extend  for  a  depth  of  nearly  half  an  inch  into  the  ure- 
thra. The  urine  contains  abundance  of  pus  and  a  small  quantity  of 
albumen ;  no  casts  were  found.  The  urine  is  passed  very  frequently, 
and  in  small  quantities.  He  vomits  after  everything  he  takes,  even 
after  simple  water,  or  a  little  brandy  and  water.     What  he  brings 
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ap  is  a  brownish  liquid ;  it  contains  no  sarcinsB ;  sometimes  a  little 
nood  comes  np;  but  he  thinks  it  is  derived -from  the  back  part  of 
Jie  nOse,  where  he  feels  pain  and  rawness.  The  abdomen  is  flat,  or 
!*ather  depressed :  the  epigastrium  is  very  painful  on  pressure,  in 
ihe  right  hypochondrium  a  little  hard  mass  can  be  felt  on  deep  pal- 
[>ation,  and  there  is  dulness  at  this  spot  on  deep  percussion.  There 
B  also  considerable  pain  on  pressure  in  the  hypogastric  region.  He 
x>mplains  of  aching  pain  over  the  lower  ribs  on-  both  sides.  The 
[K>wels  are  very  constipated,  and  have  been  so  for  some  time. 

The  day  before  his  death  he  vomited  a  considerable  quantity  of 
blood.  The  sickness  and  vomiting  were  somewhat  relieved  for  a 
short  time  by  effervescing  draughts,  with  morphia,  but  only  for  a 
lay  or  two.  Afterwards  the  vomiting  became  continuous  :  he  vo- 
mited, or  attempted  to  vomit,  every  half  hour  or  so.  There  was  no 
delirium  till  the  day  before  his  death,  which  took  place  on  the  27th 
of  December,  1864. 

Autopsy, — Stomach  of  normal  size ;  mucous  membrane  congested 
in  parts ;  no  thickening  of,  or  deposit  in,  the  walls ;  pyloric  valve 
thickened  and  somewhat  contracted.  Jbiver  healthy.  Mesenteric 
glands  much  enlarged;  some  of  them  contained  small  cretaceous 
masses.  Lungs :  left  contracted  and  full  of  miliary  tubercles ;  ri^ht 
contained  hard  masses  of  tubercle  at  apex. 

Kidneys — left  of  natural  size ;  on  the  outside,  white,  slightly  raised 
spots  are  seen  through  the  fibrous  covering.  On  removing  the  lat- 
ter, the  surface  of  the  cortex  is  seen  marked  with  small  white  nod- 
ules, some  of  which  are  collected  into  patches ;  to  these  patches  the 
tunica  propria  is  tightly  adherent.  On  section,  several  large  cavi- 
ties are  opened  into,  containing  pus.  The  largest  of  these  is  situated 
in  the  upper  part  of  the  kidney,  and  is  lined  by  a  smooth  membrane, 
except  at  its  opening  into  the  pelvis,  where  some  calcareous  matter 
is  deposited.  All  the  other  cavities  open  into  the  pelvis ;  some  of 
them  have  irregular  anfractuous  boundaries  of  softening  tubercle : 
these  likewise  are  more  or  less  completely  lined  with  calcareous 
matter,  composed  of  carbonate  and  phosphate  of  lime.  The  whole 
of  the  pelvis  is  incrusted  with  the  same  earthy  material,  which  can 
also  be  followed  for  some  distance  down  the  ureter.  In  the  cortical 
and  pyramidal  parts  of  the  kidney  intervening  between  the  cavities, 
the  renal  tissue  is  studded  with  soft  nodules  of  disintegrating  tuber- 
cle, varying  in  size  from  a  pin's  head  to  a  pea.  The  submucous  tis- 
sue of  the  pelvis  and  ureter  is  the  seat  of  a  thick  granular  layer  of 
gray  tuberculous  matter,  softened  in  parts ;  the  ureter  is  thereby 
converted  into  a  thick,  rigid,  uneven  tube,  with  a  narrow  calibre. 

The  right  kidney  is  much  smaller  than  the  left.  The  pyramids  are 
occupied  by  abscess-like  cavities  full  of  pus.  The  septa  between  the 
pyramids  are  in  some  places  preserved,  in  others  partially  broken 
down.  The  pelvis  is  greatly  contracted,  almost  obliterated;  in  one 
or  two  places  there  are  narrow  communications  between  the  sacs  of 
pus  in  the  pyramids  and  the  unobliterated  parts  of  the  pelvis.  The 
ureter  is  completely  occluded,  midway  between  the  kidney  and  the 
bladder,  by  an  oval  nodule  of  yellow  crude  tubercle  about  the  size 
of  a  horse-bean. 

The  whole  of  the  mucous  membrane  of  the  bladder  is  strewed  with 
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deposits  of  tubercle.  These  are  sparsely  scattered  and  scanty,  ex- 
cept over  the  trigone ;  here  the  deposit  is  very  abundant,  in  the  form 
of  small  granulations  rather  larger  than  a  pin's  head.  A  few  simi- 
lar granulations  are  seen  in  the  prostatic  part  of  the  urethra. 

The  prostate  gland  is  somewhat  enlarged  on  the  under  surface,  and 
contains  two  small  tuberculous  nodules.  One  of  the  vesicuUBsmi- 
nales  also  contains  softened  tuberculous  matter. 

Case  II. —  Tubercle  of  the  left  kidney ^  pelvis ,  and  ureter;  of  the  bladder 
and  urethra;  also  of  the  pericardium,  lungs, peritoneum,  and  mesen- 
teric glands, 

A  needlewoman,  33  years  of  age,  strongly  built,  whose  father  seems 
to  have  died  of  phthisis,  took  cold  in  consequence  of  a  severe  wet- 
ting in  the  autumn  of  1859,  about  a  year  before  her  death.     Her  first 
symptoms  were  those  of  cystitis,  with  moderate  fever.     The  fever 
soon  disappeared;  but  the  pain  in  the  bladder,  which  radiated  up- 
ward into  the  left  loin,  and  the  urgency  and  burning  pain  of  mictu- 
rition, together  with  a  turbid  condition  of  the  urine,  remained,  and 
persisted  through  the  winter.     Impairment  of  digestion  and  emacia- 
tion were  also  observed. 

About  half  a  year  from  the  commencement  of  her  complaint,  le- 
verishness  returned;  pain  and  urgency  of  micturition  increased,  and 
blood  appeared  in  the  urine.  From  this  time  (February,  1860),  the 
patient  became  the  object  of  exact  observation.  She  was  already 
markedly  emaciated,  pale,  with  a  hectic  flush  on  each  cheek ;  she 
suffered  from  headache,  often  from  palpitation ;  the  appetite  was 
bad,  the  bowels  confined,  and  there  was  moderate  fever;  the  desire 
to  pass  water  was  constant,  and  the  pain  in  the  bladder,  shooting  into 
the  left  groin,  great.  The  urine  was  scanty,  tinged  with  blood,  with 
a  thick  deposit  of  pus  and  blood-clots.  The  urethra  was  somewhat 
swollen  and  tender ;  and  after  micturition  the  bladder  still  contained 
several  ounces  of  unevacuated  urine.  These  symptoms  maintained 
themselves  without  essential  change  for  six  months,  until  she  died  on 
the  4th  of  September. 

The  loss  of  flesh  continued  without  interruption,  and  reached  an 
extreme  degree.  Hectic  fever  prevailed,  with  evening  exacerbations 
— the  temperature  rising  to  38.5 — 39.5  C,  and  sometimes  to  40  C. 
From  the  end  of  March,  severe  paroxysms  of  chills  and  rigors,  fol- 
lowed by  heat  and  sweating,  occurred  at  irregular  intervals.  At  the 
end  of  July,  night  sweats  and  bed-sores  were  noted. 

Gastric  symptoms  were  throughout  prominent.  They  increased 
and  diminished.  For  days  together  the  patient  would  suffer  from 
severe  epigastric  pains,  nausea,  vomiting,  and  disgust  of  food.  From 
the  end  of  May,  she  occasionally  suffered  from  paroxysms  of  hic- 
cough, lasting  several  hours.  In  the  last  months  of  life  she  was 
troubled  with  bilious  vomiting,  and  towards  the  end  she  had  diar- 
rhoea. 

The  quantity  of  urine  was  invariably  scanty,  though  the  patient 
sometimes  drank  a  good  deal.  The  proportion  of  blood  in  the  urine 
gradually  diminished  from  the  beginning  of  March,  and  the  blood- 
clots  sometimes  were  absent  for  several  days,  yet  the  blood  never 
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disappeared  altogether.  The  qaantity  of  pus  iDcreased.  Prom  May 
onward  there  appeared  occaBionally  in  the  nrine  sloiighy  shreds  of 
cellular  tissue,  elastic  fibres,  swollen  bladder-epithelium,  and  little 
yellow  broken  masses  of  detritus.  On  the  8th  of  July,  some  epithe- 
lial renal  casts  were  for  the  first  time  discovered  in  the  urine. 

At  the  end  of  April  a  vaginal  examination  revealed  the  existence 
of  a  small  hard  swelling  at  the  base  of  the  bladder  (this  was  proved 
at  the  autopsy  to  be  due  to  a  tuberculous  thickening  at  the  point  of 
entrance  of  the  left  ureter). 

The  patient  began  to  complain  of  pains  in  the  chest  soon  after  her 
admission  into  hospital;  then  a  dry  cough  came  on,  and  later  on,  a 
slight  dulness  on  percussion  was  perceived  in  the  left  infra-clavicular 
region.  In  the  later  periods  she  also  complained  of  oppression  in  the 
chest ;  but  she  never  expectorated,  and  there  never  existed  any  of 
the  more  open  symptoms  of  pulmonary  tuberculosis. 

It  was  a  singular  and  inexplicable  circumstance,  that  a  short  time 
before  death  an  improvement  took  place,  which  lasted  several  days ; 
all  the  pains  and  the  fever  disappeared,  the  appetite  returned,  and 
the  strength  was  so  far  restored  that  she  was  able,  unassisted,  to  sit 
np,  although  before  she  was  scarcely  able  to  turn  in  bed. 

Autopsy, — Emaciation  had  reached  the  most  extreme  degree.  The 
brain  and  its  membranes  were  healthy.  Some  tuberculous  granula- 
tions were  found  in  the  otherwise  healthy  pericardium  at  the  base  of 
the  right  auricle.  -Hearf  healthy.  The  lungs  and  pleuroe  vf ere  Rtud- 
ded  with  gray  and  yellow  granulations.  The  left  apex  contained 
several  gray  nodules  as  large  as  walnuts.  The  liver  contained  no  tu- 
bercle, but  its  peritoneal  investment  was  thickly  covered  with  gray 
granulations;  the  organ  was  adherent,  by  its  convex  surface,  to  the 
abdominal  wall.  A  mass  of  tuberculous  glands,  as  large  as  a  pigeon's 
egg,  occupied  the  portal  fissure. 

The  peritoneum  covering  the  spleen,  intestines  and  mesentery  was 
thickly  covered  with  tuberculous  granulations.  The  mucous  mem- 
brane of  the  intestinal  canal  was  throughout  free  from  tubercle. 

The  right  kidney  ;was  itself  healthy,  together  with  its  pelvis  and 
ureter;  but  its  capsule  was  studded  with  miliary  tubercles. 

The  left  kidney  presented  its  usual  form  and  size,  but  its  capsule 
was  converted  into  a  thick  membranous  covering  which  inclosed  the 
degenerated  gland.  In  the  upper  half  of  the  organ  were  found  one 
large  and  two  smaller  cavities,  separated  incompletely  from  each 
other  by  tindestroyed  renal  tissue.  These  cavities  were  filled  with 
a  greenish-yellow  muco-purulent  fluid,  and  their  anfractuous  walls 
were  composed  of  reddish  and  yellow  cheesy  deposit.  The  reddish 
and  yellow  materials,  in  the  form  of  smaller  and  larger  nodules,  were 
deposited  in  close  contact  with  each  other.  These  cavities  stood  in 
direct  continuation  with  the  mucous  membrane  of  the  pelvis,  which 
was  similarly  degenerated  and  thickened.  In  the  lower  half  of  the 
organ  was  another  and  a  larger  cavity,  similarly  constituted  with 
the  others,  and,  like  them,  communicating  with  the  pelvis. 

The  undestroyed  portions  of  the  kidney  had  a  pale  red  color,  and 
contained  in  the  lower  parts  of  the  gland  several  small,  roundish, 
grayish,  and  yellowish  Aeesy  nodules.  The  coats  of  the  left  ureter 
were  several  lines  thick,  firm  and  rigid ;  the  mucous  membrane  tu- 
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mid,  fViable,  yellowish,  and  the  seat  of  numberless  miliary  tubercles; 
in  many  places  the  ureter  was  superficially  eroded  into  roundish 
ulcers,  with  firm  raised  edges. 

The  walls  of  the  bladder  were  three  lines  thick ;  its  cavity  was 
contracted;  its  inner  surface  reddened,  and  riddled  with  ulcers 
having  tuberculous  margins.  The  peritoneal  surface  of  the  viscus 
was  studded  with  tubercles.  The  serous  coverings  of  the  generative 
organs  were  in  the  same  condition,  but  the  organs  themselves,  with 
the  exception  of  the  ovaries,  were  healthy.  The  ovaries  contained 
several  gray  tuberculous  nodules.  The  lumbar  glands  contained 
cheesy  matter. 

The  duration  of  the  disease  varies  from  a  few  months  to  two  or 
even  three  years.  Only  11  out  of  our  81  cases  supply  moderately 
exact  information  on  this  point.  Four  died  under  six  months ; 
three  in  six  to  twelve  months ;  three  in  one  to  two  years ;  and 
one  survived  three  years. 

The  diagnosis  of  tubercle  in  the  kidney  and  its  appendages 
turns  mainly  on  the  existence  of  signs  of  chronic  pyelitis,  joined 
with  collateral  evidence  of  tuberculosis,  and  the  absence  of  any 
other  assignable  cause  of  pyelitis  (calculi,  hydatids,  &c.).  Ex- 
amination of  the  urine  furnishes  important  information;  not 
only  is  the  urine  abundantly  purulent,  but  it  also  contains  a 
quantity  of  granular  dibris,  sometimes  mixed  with  broken  masses 
of  tuberculous  matter  (insoluble  in  acetic  acid),  shreds  of  con- 
nective tissue,  and  beautiful  meshes  of  elastic  fibres  from  the 
cast-off  patches  of  disintegrated  mucous  membrane.  The  se- 
verity of  the  general  symptoms — the  progressive  and  great 
emaciation  and  failure  of  strength — must  also  be  taken  into  ac- 
count. When  evidences  of  pulmonary  phthisis  or  ulceration  of 
the  bowels  exist,  they  supply  a  valuable  indication;  but  it 
should  not  be  forgotten,  that,  although  tubercles  almost  invaria- 
bly exist  in  these  cases  in  the  lungs  or  intestines,  they  often  run 
a  latent  course,  or  are  not  in  a  sufficiently  advanced  stage  to  be 
clinically  detected. 

From  cancerous  pyelitis  (without  tumor)  the  diagnosis  is 
generally  established  without  difficulty  by  the  characters  of  the 
urine.  In  cancer,  the  urine  (if  not  normal)  is  bloody  rather  than 
purulent ;  in  tubercle,  it  is  always  immensely  purulent,  and  only 
slightly,  or  not  at  all,  bloody. 

It  need  scarcely  be  stated,  that  primary  tubercle  of  the  kidney 
is  not  capable  of  diagnosis  until  it  has  softened  and  commenced 
to  be  discharged. 
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The  prognosis  is  excessively  grave,  if  not  absolutely  fatal.  A 
hope  of  recovery  can  only  be  conceived  to  exist  in  those  cases 
(if  there  be,  indeed,  any  such)  in  which  the  deposits  are  confined 
to  one  kidney,  without  implicating  the  excretory  appendages. 
One  does  not  see,  d  priori^  why  tuberculous  masses  in  the  kidney 
should  not  be  evacuated  by  the  urinary  channels,  in  the  same 
way  that  similar  masses  in  the  lungs  are  sometimes  evacuated 
by  the  bronchial  tubes,  provided  the  tendency  to  the  deposition 
of  tubercle  be  arrested.  Kidneys  apparently  undergoing  a  pro- 
cess of  this  sort  have,  in  very  rare  instances,  been  found  in  the 
inspection  of  the  bodies  of  persons  who  bear  the  marks  of  past 
tuberculosis.  Dr.  Bennett  describes  a  case  in  which  it  appeared 
probable  that  such  a  train  of  events  had  taken  place.* 

If  the  disease  involve  both  sides,  or  implicate  the  bladder  and 
urethra,  or  be  complicated  with  pulmonary  or  intestinal  tuber- 
culosis, no  hope  of  a  favorable  issue  can  be  entertained. 

The  treatment  should  be  conducted  on  the  principles  which 
guide  the  management  of  tuberculous  diseases  elsewhere.  The 
strength  should  be  supported  by  cod-liver  oil,  mineral  acids,  and 
other  tonics,  combined  with  a  nutritious  diet  and  a  moderate 
allowance  of  stimulants.  Opiates  are  generally  required  to  in- 
sure rest  and  some  alleviation  of  pain.  These  means  may  be 
supplemented  by  the  occasional  use  of  the  warm  bath.  To 
check  excessive  secretion  of  pus,  the  muriated  tincture  of  iron 
may  be  given  in  doses  of  15  or  20  drops  thrice  a  day  (see  Treat- 
ment OF  Chronic  Pyelitis,  p.  396). 

B. — SECONDARY  TUBERCLE   OF  THE   KIDNEYS. 

Secondary  tubercle  is  deposited  in  the  kidneys  in  the  form  of 
minute  yellowish  nodules  and  granulations,  varying  in  size  f5pom 
a  pin's  head  to  a  pea.  The  little  masses  are  scattered  over  the 
surface  and  through  the  interior  of  the  gland,  chiefly  in  the  cor- 
tical part.  In  places  they  run  together  into  groups  or  patches 
as  large  as  a  sixpence  or  a  shilling.  The  intermediate  parts  of 
the  kidney  are  either  altogether  healthy,  or  only  show  signs  of 
congestion  immediately  around  the  deposits.  When  the  pyra- 
mids are  affected,  the  little  granulations  sometimes  evince  a  dis- 

>  Clin.  Lects.,  2d  ed.,  p.  784. 
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position  to  assume  a  linear  arrangement  parallel  with  the  straight 
duets.  Such  deposits  are  not  uncommon  in  acute  general  tuber- 
culosis ;  much  less  frequent  in  persons  who  have  died  from  pul- 
monary or  intestinal  tubercle.  The  deposits  are  generally  con- 
fined to  the  substance  of  the  kidney,  without  participation  of  the 
pelvis  and  ureter. 

Secondary  tubercle  is  greatly  more  common  in  the  kidneys 
than  primary.  Out  of  91  cases  of  renal  tubercle  tabulated  by 
Dr.  Chambers,  76  were  secondary,  and  16  primary.  Both  kid- 
neys are  nearly  always  implicated  in  the  former. 

As  a  rule,  no  symptoms  referrible  to  the  kidney  are  observed 
during  life.  The  urine  presents  merely  febrile  characters,  and 
contains  neither  pus  nor  blood.  If,  however,  the  deposit  take 
place  with  excessive  rapidity,  pains  in  the  back  and  other  indi- 
cations of  renal  disturbance  may  occur.  In  the  following  case, 
by  Colin,  deposition  of  tubercle  in  the  kidneys,  occurring  in  the 
course  of  chronic  phthisis,  was  thus  diagnosticated  during  life. 

A  soldier,  aged  twenty,  suffering  under  chronic  phthisis,  was 
suddenly  seized  with  violent  lumbar  pains  accompanied  with  an 
intense  rigor.  Next  day,  these  pains  were  so  violent  as  to  cause 
the  patient  to  cry  out ;  the  lumbar  muscles  were  in  a  state  of 
strong  contraction  and  exquisitely  tender.  There  was  high  fever, 
with  a  corresponding  state  of  the  urine.  Three  days  later,  acute 
meningitis  set  in,  which,  destroyed  the  patient  in  four  days. 
The  autopsy  revealed  exudation  of  lymph  (but  no  tubercle)  on 
the  meninges ;  old  pulmonary  mischief,  with  recent  deposit  of 
miliary  granulations  in  the  lungs ;  the  spleen  was  studded  with 
similar  granulations.  The  kidneys  were  markedly  enlarged,  the 
capsule  easily  detached;  about  thirty  yellow  nodules,  as  large 
as  pin's  heads,  were  scattered  on  their  surface.  On  the  convex 
border  of  each  kidney  there  existed,  in  perfect  symmetry,  two 
whitish  patches  about  the  size  of  a  two-franc  piece,  composed  of 
an  aggregation  of  a  large  number  of  granulations  identical  with 
the  preceding.  Sections  of  the  organs  revealed  an  immense 
number  of  similar  granulations  scattered  in  the  cortical  sub- 
stance, and  to  a  less  degree  in  the  pyramidal  portion.  It  was 
calculated  that  each  kidney  contained  from  300  to  400  of  these 
granulations. — (Gaz.  Ilebd.  x,  p.  39.) 


CHAPTER  XIII. 


ENTOZOA   IN  THE   KIDNEYS. 


The  parasitic  worms  which  infest  the  kidneys  are :  JEchino- 
coccus  hominis  or  hydatid^  Bilharzia  hceviatobiay  Pentasioma  denticu- 
laiumy  and  Strongyhis  gigas.  The  first  named  is  by  far  the  most 
common  in  these  latitudes ;  the  second  is  the  most  common  in 
Egypt,  Cape  of  Good  Hope,  and  certain  other  hot  countries; 
the  two  last  are  of  extreme  rarity.  Sometimes  intestinal  worms 
wander  into  the  kidneys  and  urinary  passages  (erratic  worms) ; 
and  in  some  notable  instances,  objects  which  were  not  parasites 
at  all,  or  which  were  parasites  wholly  foreign  to  the  human 
body,  have  been  described  and  figured  as  genuine  parasites  of 
the  urinary  organs  (spurious  worms). 
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Hydatids  in  the  kidneyB  are  comparatively  rare;  they  are 
much  less  common  than  hydatids  in  the  liver  and  even  in  the 
lungs;  hut  they  are  more  frequent  than  hydatidfl  in  the  other 
organs  and  tissues  of  the  body.' 

Natural  History. — A  hydatid  tumor  con^ts  of  an  adventi- 
tious outer  capsule,  composed  of  fibrous  tissue,  which  is  organ- 
ically connected  with  the  texture  of  the  organ  in  which  it  is 
situated.  Within  this,  and  unconnected  with  it  except  by 
contact,  lies  the  hydatid  cyst  itself  This  latter  varies  in  sice 
from  a  walnut  to  an  adult's  head.  The  cyst-wall  vanes  in 
tbickness,  according  to  the  size  of  the  cyst,  from  about  a  line 
to  a  tenth  of  a  line  or  less,  and  is  composed  of 
an  opalescent  tremulous  substaoce  resembling 
boiled  white  of  egg.  When  examined  more 
closely,  it  is  found  to  have  a  laminated  struc- 
ture (Fig.  51),  and  to  be  composed  of  an  im- 
mense number  of  thin  lamelUo  or  layers,  which, 
under  the  microscope,  exhibit  a  perfectly  homo- 
geneouB  structure.  Within  the  cavity  of  the  cyst 
a  number  of  secondary  or  daughter-cysts  float 
oyit,  ahoviDg  "the  freely  in  a  watery  saline  fluid,  which  is  devoid  of 
tan^not  m"nV  ^'^umen.  The  daaghter-cysts  vary  in  size  from 
fled.  (Aftsr  D».  an  orange  to  a  pea  or  pin's  head :  they  may 
even  be  much  smaller  than  this,  and  require  a 
microscope  for  their  detection.  A  mother-cyst  may  however  be 
barren;  that  is,  contain  only  fluid  contents;  but  this  is  rare. 
More  commonly  twenty,  thirty,  a  hundred,  or  even  many  thou- 
sand secondary  cysts  float  within  it.  The  structure  and  attri- 
butes of  the  secondary  cysts  are  identical,  in  every  respect,  with 
those  of  the  parent ;  and  their  walls  display  the  same  charac- 
teristic lamination. 

Sometimes  this  constitutes  the  entire  anatomy  of  a  hydatid 
cyst;  but  ae  a  general  rule  additional  structures  are  found, 
which  indicate  a  more  advanced  phase  of  development :  these 

I  DRvaine  give^  the  following  rough  approiimstions  of  the  relstive  frequency 
of  hydatids  in  the  different  organs  and  tisBucs: 

Liver 166     Osaeous  system IT 

Lung 40     Pariete*  of  the  body 12 

Eidneyg, 80     Ueart, 10 

PelviE, 26     Orbit, 9 

Brain, 20 
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t  germmal  membrane  lining  the  interior  of  the  cyst,  and 
certun  mioDte  animalcaleB  growing  therefrom  which  are  termed 
eehmoeoeei  (scolices  or  ttmia-heads). 

The  germinal  membrane  ia  a  thin,  tranaparent,  homogeneous, 
(aniaminated)  tough  membrane,  which  forms  an  interior  sac 
closely  applied  to  the  inside  of  the  hydatid  veaicle.  "When 
detached  and  emptied  it  shows  a  tendency  to  contract  and  curl 
on  itself  in  a  peculiar  manner. 

The  echmococci  (Fig.  52)  are  minute  ovoid  animated  beings, 
Just  visible  to  the  naked  eye.    When  magnified  they  are  found 


BnmAii  Mblnaflmel.    A.  A  group  of  •abiDocoool.ttill  adhering  totb*  gtrmlBKl  m 

bj  thair  pcdiolH.  magnlfled  40  timea.  B.  Ad  HhlDooooBiia  nMgnifled  lOT  tiiii«;  (ha 
haad  i*  inngtaiM  In  the  caadal  rnlole :  s  Dcdicle  ii  klliahcd  to  it.  C.  Tha  nn* 
eompnnad ;  Uia  baul  ratraotsd.  tha  ■Dsksn  uid  tha  hooka  ue  nan  in  the  Interior.  D. 
BebiDoeaooni  magniflail  10T  timaa ;  tha  head  is  protriidad  from  tha  aaadkl  Taaicla.  E. 
Crown  of  hooka  magniflad  S(D  timaa. — (After  Dftialna. ) 

to  consist  of  a  bead  resembling  that  of  a  tapeworm,  provided 
with  four  suckers  and  a  double  crown  of  hooks  (E).  When  the 
head  is  stretched  out  (D)  it  is  seen  to  be  connected  by  a  short 
thick  neck  to  a  "  candal  vesicle,"  which  is  somewhat  larger  than 
the  head.  The  head  is  generally  retracted  within  this  caudal 
vesicle;  and  then  the  little  body  assumes  a  spheroidal  figure 
with  the  crown  of  hooks  in  its  interior  (B  C). 

The  echinococci  are  developed  on,  or  rather  in,  the  genninal 
membrane.  They  grow  in  groups  of  six  to  ten  individuals,  and 
are  at  first  encapsuled  in  the  substance  of  the  germinal  mem- 
brane. As  they  increase  in  size  they  burst  through  their  cap- 
sule, and  are  then  found  attached,  each  by  a  short  stalk  or  ped- 
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icle,  to  the  germinal  membrane  (A).  By  and  by  they  break 
loose  from  this  attachment  and  float  at  large  in  the  hydatid 
vesicle,  sometimes  with  a  portion  of  their  stalks  still  adherent 

Both  the  echinococci  and  the  germinal  membrane  are  liable 
to  periBh  (from  inflammation  or  some  other  cause),  and  then  only 
scattered  hooks  or  shreds  of  membrane  are  found  floating  in 
the  turbid  contents  of  the  hydatid  vesicle. 

A  marvellous  light  has  been  thrown  in  recent  years  on  the 
zoological  position  of  these  worms,  chiefly  by  the  researches  of 
Biebold  and  Van  Beneden.  It  has  been  ascertained  that  the 
hydatid  worm  found  in  man'  constitutes  the  met/sUd  phase  in  the 
development  of  a  very  minute  tapeworm  which  infesta  the  dog. 
The  tapeworm  in  question  {Fig,  53)  is  the  Txnia  echirwcoccua  of 
Siebold  ( Tcema  nana  of  Van  Beoeden).  The  en- 
tire adult  animal  is  so  small  that  it  scarcely  ex- 
ceeds the  size  of  a  millet-seed.  It  consists  of 
but  three  segments,  of  which  only  the  last  is 
fruitful.  When  this  segment  arrives  at  matu- 
rity it  is  cast  off  and  a  new  one  developed  in  its 
place.  Myriads  of  these  worms  are  sometimes 
found  in  the  intestine  of  the  dog,  and  their  eggs 
are  discharged  in  countless  numbers  with  the 
excrements.  The  eggs  so  discharged  are  scat- 
tered fer  and  wide;  and  some  of  them  find 
their  way  with  the  food  into  the  stomachs  of 
men  and  other  creatures  suitable  for  their  fur- 
ther development.  Arrived  there,  the  embryo 
is  liberated ;  and  after  penetrating  the  mucous 
membrane,  it  burrows  its  way,  or  is  carried  by 
the  blood-current,  to  some  distant  organ,  where 
it  is  arrested.  Having  thus  lodged  itself,  it  pre- 
sently reappears  as  a  hydatid  vesicle,  in  which, 
Anally,  are  developed  the  echinococci  as  before 
explained.  Dogs  in  their  turn  become  infested 
with  the  corresponding  teenia  by  feeding  on  the 
offal  of  slaughtered  sheep,  pigs,  &c.,  which  had 
„  been  infested  with  hydatids.  The  echinococci 
(°Aft^l**v»n  Bm'^  therein  contained  develop  in  their   intestines 

dcD.) 

1  The  same  apecies  infeeU  thepig,monkef ,  oheep,  and  az. 
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into  the  tonia  echinocoocus ;  and  so  the  circle  of  transformation 
and  development  recommences.^ 

In  the  records  of  medicine  may  be  found  some  seventy  or 
eighty  instances  in  which  hydatids  existed  in  the  kidney  or  were 
passed  by  the  urethra.  In  a  number  of  these,  the  fact  is  simply 
mentioned;  but  in  sixty-one  cases  some  fuller  details  are  com- 
municated, and  from  an  analysis  of  these  the  following  account 
is  drawn  up. 

It  is  necessary  to  remark  that  when  hydatids  are  discharged 
by  the  urethra,  it  may  be  assumed  as  almost  certain  that  they 
are  derived  from  a  cyst  situated  in  the  kidney.  In  the  great 
majority  of  the  cases,  proof  of  this  was  obtained  either  from  the 
examination  of  the  body  after  death,  or  from  the  plain  indica- 
tion of  the  symptoms  during  life.  In  some  cases,  however,  this 
was  not  so;  and  it  remained  open  to  conjecture  whether  the  pa- 
rent cyst  was  not  situated  in  the  vicinity  of  the  ureter  or  blad- 
der, and  opened  directly  into  those  channels.  Such  an  occur- 
rence seems,  however,  extremely  rare,  and  I  have  only  been 
able  to  find  one  instance  in  which  actual  proof  of  this  was 
obtained.' 

Morbid  Anatomy. — The  left  kidney  is  more  frequently  the  seat 
of  hydatids  than  the  right :  out  of  41  cases,  the  left  kidney  was 
affected  22  times  and  the  right  17  times,  and  both  organs 
together  only  twice.     The  less  liability  of  the  right  kidney  de- 

^  For  further  information  and  details  of  experiments  see — G^rvais  and  Van 
Beneden,  T.  ii,  p.  270  et  seq. ;  Davaine,  1.  c.  Synopsis,  7  and  24 ;  and  Siebold's 
memoir  on  tape  and  cystic  worms,  bound  with  the  2d  vol.  of  Kiichenmeister's 
Manual  of  Parasites.     Syd.  Soc.'s  Translation. 

*  In  the  Med.  Times  and  Guz.  for  1855,  i,  p.  161,  a  case  is  referred  to,  on  the 
authority  of  Mr.  Birkett,  in  which  hydatids  were  withdrawn  by  cfitheter  from 
the  bladder.  After  death  a  large  hydatid  tumor  was  found  between  the  bladder 
and  rectum,  pressing  upon  the  neck  of  the  former.  Rayer  (1.  o.  iii,  854,  foot- 
note) relates  an  instance  in  which  a  hydatid  tumor  in  the  left  iliac  fossa  opened 
into  the  rectum,  with  expulsion  of  hydatid  vesicles  with  the  stools  and  discnarge 
of  pus  and  gas  bv  the  urethra.  He  cites  another  (p.  554,  note),  in  which  hyda- 
tids were  passed  by  stool,  and  afterwards  a  large  hydatid  escaped  by  the  urethra; 
but  there  is  no  information  as  to  the  seat  of  the  cyst,  the  patients  having  recov- 
ered. There  is  another  case,  recorded  by  Mr.  Fynney  in  an  ajpnendix  to  the  2d 
vol.  of  the  Memoirs  of  the  Medical  Society  of  London,  in  whicn  hydatids  were 
passed  with  the  urine  from  a  cyst  which  in  all  probability  existed  between  the 
Dladder  and  rectum.  Immediately  before  the  discharge  of  the  vesicles,  the  pa- 
tient felt  something  give  way  in  the  neighborhood  of  the  bladder.  The  patient 
died  in  a  few  weeks ;  but  tne  exact  seat  of  the  cyst  was  not  verified  by  poH^ 
mortem  inspection.  Cases  of  this  class  can  be  distinguished  from  renal  hydatids 
by  manual  examination  through  the  rectum  or  vagina. 
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pends  probably,  as  B^raud  suggests,  on  the  larger  bulk  of  the 
liver  intercepting  a  greater  proportion  of  the  embryos  which 
travel  from  the  intestine  rightwards,  than  the  smaller  bulk  of 
the  spleen  does  of  those  which  travel  leftwards.  In  rare  in- 
stances, hydatids  have  been  found  in  the  liver  and  other  organs 
as  well  as  in  the  kidney. 

As  a  rule,  the  cyst  is  lodged  in  the  substance  of  the  kidney ; 
sometimes,  however,  between  the  capsule  and  the  gland.  As 
the  cyst  grows  it  encroaches  more  and  more  on  the  renal  tissue, 
and  eventually  may  entail  total  destruction  of  the  organ.  It 
forms  a  roundish,  elastic,  fluctuating  tumor,  projecting  from  the 
surface  of  the  kidney,  and  varying  in  size  from  an  egg  to  an 
adult's  head. 

The  cyst  has  a  natural  tendency  to  make  its  way  toward  the 
pelvis  of  the  kidney,  and  discharge  its  contents  by  the  ureter. 
When  it  is  situated  in  the  pyramidal  portion,  this  event  takes 
place  early,  before  the  cyst  has  attained  any  great  dimensions ; 
but  when  situated  in  the  cortical  part,  or  beneath  the  capsule, 
the  cyst  may  exist  for  years,  and  grow  to  a  large  size,  before  it 
bursts  into  the  infundibula.  It  may  even  not  burst  at  all;  and, 
still  more  rarely,  it  may  penetrate  upwards  into  the  chest  and 
be  evacuated  through  the  bronchi,  or  open  into  the  intestines 
and  be  discharged  by  stool.  Sometimes,  after  opening  in  one 
direction,  it  effects  a  second  opening  in  another  direction.  In 
no  instance  on  record  has  the  cyst  burst  into  the  peritoneum. 
The  following  table  exhibits  the  relative  frequency  of  these  va- 
rious modes  of  opening  in  our  61  cases : 

The  cyst  opened  into  the  :^ 
Pelvis  of  kidney, 

Pelvis  of  kidney  and  lungs,       .        .      1     '*       I    Hydatids  discharged  by 
Pelvis  of  kidney  and  intestines,        .      8     **        '  the  urethra. 

Pelvis  of  kidney  and  stomach,  . 


in 

46 

cases, 

1 

8 

• 

1 

^ 

1 

"   1 

8 

" 

1 

"   i 

WdToropen  at  all,   .'        ."        ."        !      J     "      I   ^°  t^^.f  ^  dUcharged 
Opened  artificially,    ...  ,      «       f  »>y  the  urethra. 


^  No  authenticated  cases  exist  of  a  hydatid  cyst  of  the  kidney  opening  in  the 
loins.  Rayer  (iii,  578)  mentions  two  examples  of  hydatid  cysts  in  the  loins 
which  suppurated  and  burst  externally  in  the  lumbar  region.  He  seems  to  infer 
that  the  cysts  in  these  cases  were  connected  with  the  kidney:  both  ended  in  re- 
covery. It  is  more  probable,  however,  that  the  cysts  were  lodged  superficially 
in  the  muscular  tissue  of  the  lumbar  region.  In  a  later  case  of  this  kind  whicn 
ended  fatally,  it  was  ascertained  j9o«^mor^/n  that  the  cyst  lay  superficial  to  the 
kidney  and  unconnected  with  it. 
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Hydatid  cysts  of  the  kidney,  like  hydatid  cysts  elsewhere,  are 
liable  to  certain  accidents.  They  may  contract  adhesions  to 
sarroanding  parts ;  occasion  inflammation  and  abscess  in  their 
vicinity,  and  the  cyst  may  burst  into  such  an  abscess.  The  cyst 
itself  may  suppurate ;  or  it  may  perish,  and  its  germinal  mem- 
brane and  echinococci  be  destroyed ;  the  fluid  it  contains  may 
be  absorbed,  and  the  whole  crumple  up  into  a  hard  depressed 
nodule,  which  henceforth  lies  dormant  and  obsolete.  This  ob- 
solescence may  ensue  without  bursting  of  the  sac,  or  it  may 
follow  complete  evacuation  of  its  contents.  The  contraction  and 
obsolescence  of  a  hydatid  cyst  are  accompanied  by  deposition  of 
a  whitish  cretaceous  and  sebaceous  material  between  it  and  the 
adventitious  capsule,  and  within  its  own  cavity.  This  deposit 
was  formerly  erroneously  supposed  to  be  of  a  tuberculous  nature. 
Under  the  microscope  it  is  found  to  consist  of  amorphous  phos- 
phate of  lime,  crystals  of  triple  phosphate,  cholesterine  plates, 
and  fatty  granules.  Amid  this  dibris^  echinococci  hooks  and 
shreds  of  laminated  membrane  may  be  found. 

Hydatid  cysts  are  also  liable  to  external  violence,  especially 
when  they  fonn  a  palpable  tumor  in  the  flank.  A  blow  or  fall 
has  in  more  than  one  instance  been  the  apparent  cause  of  the 
bursting  of  the  sac  into  the  pelvis  of  the  kidney;  and  the  patient 
has  dated  his  symptoms  from  the  occurrence  pf  some  such  acci- 
dent. 

The  opening  of  the  cyst  into  the  pelvis  of  the  kidney  is  soon 
followed  by  the  passage  of  secondary  or  daughter  vesicles  along 
the  ureter  into  the  bladder,  from  which  they  are  expelled  sooner 
or  later  with  the  urine. 

The  first  of  the  two  following  cases  illustrates  the  ordinary 
mode  of  evacuation  by  the  ureter ;  the  second,  by  the  ureter  and 
lungs. 

Case  I. — Hydatid  vesicles  voided  by  the  urethra^  at  intervals^  for  twenty 
years  J  with  symptoms  resembling  nephritic  colic.  Hydatid  cyst  found 
in  the  left  kidney.    {Chopart,  I.  c,  p.  78.) 

A  young  lady  of  25  was  seized  with  a  violent  pain  in  the  left  lam- 
bar  region,  with  all  the  symptoms  of  nephritic  colic.  There  was 
difficulty  of  micturition,  tension  and  tenderness  of  the  abdomen. 
The  bladder  was  fall  of  urine,  bat  some  obstraction  prevented  its 
flow ;  though  there  was  constant  desire  to  pass  it.  In  the  course  of 
the  night  tne  emptying  of  the  bladder  was  effected,  with  discharge 
of  a  large  number  of  hydatids.    When  the  discharged  vesicles  were 
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examined  on  the  following  morning,  the  majority  were  found  rap- 
tared,  and  consisted  of  loose  membranes  only ;  some  were  entire,  and 
contained  a  turbid  fluid.  The  patient  was  relieved  by  the  evacuation; 
but  the  pain  returned  asain  in  less  severity  two  days  after.  This 
pain  commenced  in  the  kidney,  and  when  it  diminished  in  that  organ 
it  increased  at  different  points  in  the  course  of  the  ureter,  and  became 
more  acute  at  the  entrance  of  this  canal  into  the  bladder.  When 
the  hydatids  had  reached  the  bladder  the  pain  in  all  these  parts  wais 
replaced  by  a  sort  of  lassitude. 

The  patient  stated  that  she  had  been  subject  to  similar  attacks  for 
twenty  years;  and  that  they  always  terminated  in  a  discharge  of 
little  bladders  full  of  water.  Some  of  these  were  as  big  as  a  pigeon's 
egg;  others  were  much  smaller;  the  latter  always  came  away  first. 
The  attacks  recurred  at  irregular  intervals ;  she  was  sometimes  six 
months,  a  year,  two,  and  even  three  years  without  an  attack.  In 
some  of  the  attacl^s  the  efforts  at  micturition  would  be  long  unavail- 
ing, until  at  length,  by  increased  effort  and  pressure  on  the  belly, 
the  hydatids  would  shoot  out  with  a  sort  of  noise,  and  then  the  arine 
followed  in  full  stream.  Four  years  later,  the  patient  died;  it  is  not 
stated  from  what  cause.  The  left  kidney  was  found  converted  into 
a  thick  and  firm  hydatid  sac,  filled  with  vesicles.  The  pelvis  and 
ureter  were  greatly  dilated.     The  right  kidney  was  healthy. 

Case  II. — Hydaiid  cyst  of  the  right  kidney^  which  opened  first  into  the 
ureter  and  subsequently  into  the  right  lung.  Hydatid  vesicles  dis- 
charged with  the  urine  and  by  coughing,  B4raud,  L  o.,  p.  63. 

Madame  B.,  aet.  54,  had  experienced,  for  several  months,  pains  in 
the  right  lumbar  region  and  occasional  difficulty  of  micturition; 
otherwise  the  health  was  good. 

On  Aug.  30,  1851,  she  was  suddenly  seized  with  such  violent  pain 
in  the  right  kidney  that  she  was  obliged  to  be  carried  home.  M. 
Fiaux,  who  was  called  to  the  case,  found  extreme  distension  of  the 
bladder;  a  catheter  was  introduced,  and  the  urine  withdrawn  pre- 
sented nothing  unusual.  The  patient  passed  a  good  night,  and  was 
quite  restored  in  a  couple  of  days. 

On  Sept.  15th,  she  went  to  St.  Denis,  where  she  was  seized  with 
the  same  symptoms  as  before.  She  succeeded,  after  groat  efforts,  in 
expelling  by  the  urethra  a  little  membranous  vesicle  as  big  as  a 
pigeon's  egg^  and  immediately  afterwards  she  passed  abundance  of 
water,  and  was  relieved. 

On  the  26th  the  pains  returned;  they  commenced  in  the  right 
lumbar  region,  and  radiated  toward  the  pelvis  and  the  right  thigh. 
She  tried  to  pass  water  several  times  during  the  night  without  suc- 
cess. The  bladder  reached  almost  to  the  umbilicus.  A  large  quan- 
tity of  clear  urine  was  withdrawn  by  catheter  with  immediate 
relief 

From  the  8th  to  the  23d  of  October  retention  of  urine  occurred 
on  three  occasions,  and  the  urine  withdrawn  did  not  present  any 
peculiarities. 

On  Nov.  2d,  the  pain  in  the  kidney  returned  with  great  severity ; 
it  mounted  to  the  liver  and  descended  along  the  ureter  to  the  thigh ; 
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there  was  thirst,  hot  skin,  with  tenderness  and  meteorism  of  the 
abdomen.  The  patient  had  passed  water  several  times  during  the 
night,  but  in  very  small  quantities.     The  urine  was  turbid,  with  a 

flairy  deposit  at  the  bottom  of  the  vessel.     From  this  date  to  the 
2d,  the  pain  diminished ;  the  urine  continued  turbid  and  contained 
pus.  ' 

On  the  24th,  the  patient  had  a  violent  rigor,  and  the  renal  pain 
became  more  severe  than  ever.  Vomiting  occurred  several  times 
daring  the  night,  and  three  or  four  liquid  stools  were  passed.  She 
also  voided  urine  several  times.  M.  Fiaux  now  observed,  for  the 
first  time,  in  the  urine,  shreds  of  membrane  having  the  characters 
of  hydatids.  On  examining  the  right  flank,  an  oblong  tumor  was 
found  below  the  liver,  apparently  united  to  it,  extending  to  the  iliac 
fossa,  and  having  a  breadth  of  about  4}  inches.  The  tumor  was  hard, 
and  tender  on  pressure ;  no  loop  of  intestine  passed  in  front  of  it ; 
the  lumbar  region  behind  presented  a  tolerably  prominent  bulging. 
It  was  no  longer  doubtful  that  this  was  a  hydatid  tumor  of  the  right 
kidney  in  a  state  of  inflammation. 

From  this  time  hydatid  dibris  continued  to  be  discharged  with 
the  urine  from  time  to  time,  and  the  lumbar  fulness  became  more 
pronounced. 

On  the  22d  of  December,  under  the  advice  of  Gendrin,  steps  were 
taken  to  open  the  tumor,  and  several  caustic  issues  were  established 
on  the  front  of  it. 

But  on  the  2d  of  January,  evident  pain  set  in  at  the  base  of  the 
right  lung,  with  cough,  mucous  expectoration,  and  fever.  Frequent 
shivering  occurred  the  next  day,  and  the  pain  and  fever  continued. 

Jan.  7th.  The  oppression  was  increased.  Violent  fits  of  coughing 
occurred,  with  abundant  purulent  expectoration,  of  a  fetid  urinous 
odor;  and  this  was  mingled  with  membranes  similar  to  those  dis- 
charged with  the  urine.  She  continued  to  cough  up  hydatid  shreds 
and  urinous  pus,  and  to  become  gradually  weaker  until  Jan.  22d, 
when  she  died  in  a' fit  of  suffocation,  after  having  discharged  seven 
or  eight  hydatids. 

Autopsy. — The  small  intestine  was  thrust  to  the  left :  the  ascending 
colon  bordered  the  tumor,  and  was  intimately  connected  therewith 
in  its  lower  two-thirds.  The  right  lung  was  indurated  at  its  base, 
and  united  to  the  diaphragm.  Sehind  the  cyst  was  a  purulent  col- 
lection, as  large  as  an  orange,  which  communicated  with  the  cavity 
of  the  cyst.     The  liver,  left  lung,  and  stomach,  were  health  v. 

The  tumor  was  found  adherent  to  the  lower  surface  of  the  liver. 
It  was  constituted  by  the  right  kidney,  which  was  converted  into  a 
sac  as  large  as  a  child's  head.  Few  remains  of  the  renal  tissue  were 
found.  On  cutting  open  the  sac,  it  was  found  to  communicate  by 
two  distinct  openings  with  the  dilated  pelvis  of  the  kidney  and  the 
abscess.  The  latter  again,  which  occupied  the  vault  of  the  diaphragm 
behind  the  liver;  communicated  by  a  perforation  through  the  dia^ 
phragm  with  a  rugged  cavity  in  the  base  of  the  right  lung.  All 
these  cavities,  with  the  pelvis  of  the  kidney,  the  bladder,  and  the 
bronchi,  contained  a  purulent  fluid  and  numerous  hydatid  vesicles. 

In  rare  cases  the  secondary  cysts  contain  a  tertiary  series 


478  HYDATIDS    IN    THB    KIDNEY. 

(granddaaghter  cysts).  Baillie  mentions  such  an  instance  in 
the  body  of  a  soldier,  whose  kidney  was  foand  to  contain  a 
large  hydatid  cyst.  Some  of  the  secondary  cysts  in  this  in- 
stance merely  contained  fluid ;  others  contained  small  vesicles 
floating  in  their  interior.* 

Occasionally  crystals  of  uric  acid  have  been  found  adhering 
to  the  expelled  hydatids;  and  in  Mr.  Barker's  case,  to  be  pre- 
sently related,  Mr.  Queckett  found  in  the  interior  of  some  of 
the  cysts  crystals  of  triple  phosphate,  uric  acid,  and  oxalate  of 
lime.  In  four  cases  calculi  were  found  with  the  hydatids  in  the 
kidney  or  bladder ;  or  were  passed  by  the  urethra. 

The  symptoms  differ  essentially,  according  as  the  cyst  has 
forced  a  passage  for  its  contents  into  the  pelvis  of  the  kidney,- 
or  elsewhere,  or  still  maintains  its  integrity.     In  the  latter  case 
the  cyst  remains  wholly  latent  until  it  attains  suflicient  bulk  to 
form  a  palpable  tumor  in  the  flank.     As  the  tumor  grows,  it 
displaces  the  viscera  in  its   neighborhood,  generally  without 
further  mischief;    but  sometimes  inflammatory  adhesions  or 
suppuration  take  place  in  its  vicinity  and  occasion  intercurrent 
attacks  of  pain  and  feverishness.     In  seventeen  out  of  our  sixty- 
one  cases,  tumor  in  the  side  was  discernible  during  life.     It 
varied  in  size  from  an  orange  to  an  adult's  head,  and  presented 
a  rounded  form  and  an  elastic  feel.     In  some  instances  fluctu- 
ation was  distinctly  perceived  in  it;  in  others  obscurely;  in 
others  not  at  all.     The  peculiar  thrill  characteristic  of  hydatid 
tumors  (hydatid  fremitus)  was  observed  only  in  a  few  instances. 
In  order  to  evoke  this  sign,  the  fingers  of  the  left  hand  should 
be  laid  upon  the  tumor,  and  tapped  sharply  with  the  fingers  of 
the  right.     A  thrill  is  then  communicated  to  the  overlaid  fingers, 
which  lias  been  compared  to  the  vibrations  of  a  repeater  watch 
held  in  the  hand.     A  similar  sensation  is  communicated  to  the 
ear  when  the  stethoscope  is  applied  and  the  tumor  tapped  with 
the  fingers.*     Sometimes  the  fremitus  is  absent  under  conditions 
which  appear  favorable  to  its  production.     In  a  case  reported 
by  Livois  (cited  by  B^raud)  even  Rayer  was  unable  to  detect 
anything  beyond  ordinary  fluctuation,  and  diagnosed  a  hydro- 

'  Baillio,  Morbid  Anat.,  5th  ed.,  p.  294. 

•  The  history  and  theory  of  the  hydatid  fremitus  may  be  found  discussed  at 
length  (with  an  account  of  Duvaine's  experiments)  in  Meissner's  Beitrftse  zur 
Lehre  von  dem  Vorkommen  des  Echinococcus,  etc. — Schmidt's  Jahrb.,  Bd.  116, 
p.  183. 
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nephrosis.  After  death  the  kidney  was  found  converted  into 
an  enormous  hydatid  sac  containing  multitudes  of  secondary 
vesicles,  varying  from  the  size  of  a  grain  of  millet  to  a  hen's 

egg- 

The  topographical  characters  of  the  tumor  agree  with  those 

of  renal  tumors  in  general.  The  colon  is  usually  found  in  front 
of  the  intumescence ;  but  it  is  important  to  know  that  this  is 
not  invariable.  Bferaud  communicates  a  case  from  Ndlaton's 
clinique,  in  which  the  descending  colon  ran  along  the  outside 
of  a  hydatid  tumor  of  the  left  kidney :  in  Fiaux's  case,  already 
related  (p.  475)  the  ascending  colon  coursed  along  the  inner 
border  of  the  tumor,  and  no  intestine  separated  it  from  the  ab- 
dominal parietes. 

When  the  cyst  bursts  into  the  pelvis  of  the  kidney,  the  escape 
of  its  contents  by  the  urethra  constitutes  a  capital  symptom. 
This  may  occur  with  or  without  symptoms  referrible  to  the 
renal  region  (tumor,  nephritic  colic,  &c.).  Entire  vesicles 
mixed  with  broken  ones  are  usually  voided ;  in  other  cases  only 
fragments  are  passed,  or  a  milky  detritus  in  which  the  echino- 
cocci-hooks,  laminated  shreds,  and  oil  particles  may  be  detected 
by  the  microscope. 

The  discharge  of  vesicles  takes  place  in  paroxysmal  attacks, 
at  wholly  irregular  intervals.  In  exceptional  cases  only  one 
paroxysm  is  experienced,  during  which  the  cyst  is  seemingly 
entirely  evacuated,  and  then  finally  contracts.  In  the  great  ma- 
jority of  cases,  however,  the  first  attack  is  succeeded  by  many 
others.  The  interval  between  them  may  be  a  few  weeks,  or  a 
few  months,  or  many  years.  In  a  case  reported  by  Tomowitz, 
the  second  attack  occurred  three  years  after  the  first.  In  Quin- 
querez's  case,  seven  years  elapsed  between  the  first  and  second 
discharge  of  hydatids ;  then  the  attacks  followed  each  other 
more  frequently,  at  intervals  of  one  or  more  years,  for  ten 
years ;  in  the  last  year  they  recurred  every  four  or  six  weeks. 

An  attack  is  usually  ushered  in  by  sharp  pain  in  the  loin, 
sometimes  with  a  sensation  of  something  giving  way  internally. 
The  pain  shoots  down  along  the  ureter  to  the  inside  of  the 
thigh.  It  may  be  attended  with  rigors,  sickness  and  hiccough — 
though  this  is  rare ;  then  follow  colicky  spasms  in  the  course  of 
the  ureter,  indicating  the  descent  of  vesicles  along  that  canal — 
sometimes  aggravated  by  suppression  of  urine  and  retraction  of 
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the  testicle.  These  symptoms  continue  a  few  hours  or  several 
days,  and  then  commonly  cease  suddenly,  often  with  a  feeling 
as  if  something  had  dropped  into  the  bladder.  The  urethra  is 
next  forced,  and  new  symptoms  arise — retention  of  urine,  ex- 
cessively frequent  desire  to  pass  water,  with  severe  pain  ex- 
tending to  the  end  of  the  penis.  When  the  vesicles  are  expelled 
relief  follows.  The  number  of  vesicles  discharged  during  an 
attack  varies  from  one  or  two  to  several  dozens.  The  urine  is 
often  tinged  with  blood  or  mixed  with  pus.  The  force  required 
to  effect  the  final  expulsion  is  sometimes  sufficient  to  propel  the 
vesicle  a  considerable  distance  with  an  audible  thud. 

The  paroxysms  are  .sometimes  determined  by  some  evident 
exciting  cause,  such  as  a  blow  or  fall,  or  by  horse  or  carriage 
exercise.  In  Zinkeisen's  case  the  attacks  usually  followed  the 
use  of  spirits  and  strong  coffee.* 

After  each  discharge  of  hydatid  vesicles  the  tumor  (if  any 
exist)  may  subside  sensibly.  On  the  other  hand,  rapid  enlarge- 
ment of  the  tumor,  from  the  distension  of  the  pelvis  with  accu- 
mulated urine,  may  follow  the  impaction  of  a  vesicle  in  the 
ureter.  Repeated  discharges  occasion  dilatation  of  the  pas- 
sages, and  enable  the  patient  to  void  larger  vesicles  with  less 
pain. 

The  following  examples  illustrate  the  eccentric  course  and 
usual  symptoms  of  renal  hydatids : 

Case  III. — Repeated  discharge  of  hydatid  vesicles  with  the  urine;  tumor 
in  the  left  lumbar  region— final  recovery.  (Lettsom,  Memoirs  of  the 
Medical  Society  of  London.    Vol.  II,  p.  32.) 

A  gentleman,  aged  32,  was  thrown  off  his  horse  in  February,  1780, 
and  received  an  injury  in  the  lumbar  region.  This  was  followed  by 
considerable  hsematuria.  In  a  fortnight  all  the  consequences  of  his 
fall  had  disappeared;  but  in  the  following  June  he  spit  blood;  this 
Also  passed  rapidly  away.  Three  years  later  he  was  seized  with 
shivering  and  a  violent  pain  in  the  left  lumbar  region.  A  few  days 
after,  ho  perceived  an  enlargement  in  the  hypochondrium.  This 
increased  gradually  until  February,  1784.  After  the  first  month  the 
tumor  was  so  little  painful  that  he  was  enabled  to  take  a  journey  of 
130  miles  to  London  to  consult  Dr.  Lettsom. 

A  fluctuating  tumor  as  large  as  an  infant's  head  was  detected  in 
the  left  hypochondrium,  extending  from  the  spine  to  the  umbilicus, 
and  from  the  ribs  to  the  os  innominatum. 

As  the  swelling  augmented  the  pain  increased,  and  the  patient 

*  Schmidt's  Jahrb.,  Bd.  116,  p.  20a 


ILLU8TKATIVE    CASES.  481 

suffered  considerably  from  the  action  of  walking,  and  from  motion 
in  general.  At  length  (February  20th)  some  difficulty  in  making 
water  was  experienced,  and  for  many  hours  there  was  a  total  ob- 
struction of  urine.  The  same  night  there  was  great  pain  with  violent 
rigors;  but  early  in  the  morning  the  patient  experienced  the  most 
happy  relief  by  the  discharge  of  a  large  quantity  of  thick  pus  with 
the  urine,  which  was  followed  the  next  day  by  the  escape  of  numer- 
ous hydatids. 

In  a  few  days  the  tumor  subsided,  and  the  purulent  discharge 
ceased.  After  this,  he  continued  recruiting  in  health  for  nearly  a 
fortnight,  when  his  side  enlarged  again,  auer  exercise  in  a  coach, 
probably  by  a  large  hydatid  stoppmg  up  the  ureter;  rigors  and 
strangury  succeeded  as  before,  and  the  tumor  became  as  large  as  in 
the  first  instance,  until  the  latter  end  of  March,  when  he  experienced 
a  second  discharge,  in  every  respect  like  the  former,  excepting  that 
the  hydatids  wore  much  larger. 

His  health  and  strength  again  returned,  until  his  side  filled  a  third 
time,  after  exercise  on  horseback,  and  continued  swelling  until  the 
25th  of  April,  when  he  was  again  relieved  by  a  third  discharge;  the 
hydatids  now  passed  were  considerably  larger  than  those  of  the  pre- 
ceding attacks. 

The  passages  now  became  so  open,  that  he  frequently  discharged 
hydatids  after  walking  or  riding,  without  enlargement  or  pain  of 
the  side;  or  if  he  felt  uneasy,  or  perceived  a  tendency  to  tumescence, 
by  pressing  his  hand  upon  the  side,  he  could  squeeze  the  vesicles  into 
the  bladder,  where  they  would  remain  some  time  before  they  were 
discharged;  but  the  hydatids  became  at  length  so  considerable  in 
size  that  it  was  with  great  difficulty  they  passed  the  urethra.  The 
last  vesicle  which  Jie  voided  (on  the  12th  of  July)  was  so  very  large 
that  it  stopped  up  the  urethra,  and  remained  in  it  for  a  considerable 
time,  until  the  weight  of  the  accumulated  urine  forced  it  away. 

The  earliest  hydatids  voided  burst  in  their  exit;  and  they  gradu- 
ally increased  in  magnitude  in  every  successive  discharge;  the  first 
which  he  passed  were  not  bigger  than  the  skin  of  a  green  pea,  and 
the  last  about  the  size  of  a  pullet's  e^g. 

Since  this  last  discharge  his  health  was  gradually  re-established; 
he  was  able  to  enjoy,  without  the  least  inconvenience,  thereafter, 
the  chase  and  every  other  species  of  exercise  as  well  as  ever  he  did. 

Case  IV. — Discharge  of  hydatids  by  the  urethra  in  periodical  paroxysms^ 
occurring  yearly  for  a  period  of  thirty-seven  years,  (  Vigla^  Bulletin  de 
la  SociitS  Anatomique,  1838.    Cited  by  Beraud,  I.  c.,p.  57.) 

A  healthy  woman,  8Bt.  37,  had  suffered  from  her  infancy  with  her 
present  symptoms,  which  occur  in  annual  paroxysms.  Every  winter, 
and  generally  in  the  month  of  January,  she  experiences  in  the  left 
renal  region  a  pain,  which  speedily  becomes  severe,  and  forces  her 
to  relinquish  her  occupation.  There  is  no  fever;  nor  vomiting;  but 
the  appetite  is  lost;  the  urine  remains  natural.  At  the  end  of  two 
or  three  days  of  this  condition,  she  voids  a  very  large  number  of 
hydatids,  mingled  with  a  turbid  urine.  This  emission  takes  place 
two  or  three  times  a  day,  for  three  or  four  days,  and  then  she  returns 
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to  her  ordinary  health.  Sometimes,  but  very  rarely,  similar  attacks 
occur  in  the  course  of  the  year,  but  slighter;  these  latter  consist  of 
a  violent  pain  in  the  same  place,  not  lasting  more  than  two  or  three 
hours,  at  the  end  of  which  an  emission  or  urine  with  discharge  of 
hydatids  ensues,  and  the  pains  disappear.  These  slighter  attacks 
have  never  recurred  more  than  once  or  twice  in  the  same  year.  In 
the  year  1838,  one  of  the  annual  January  attacks  was  observed  by 
M.  Vigla.  The  prodromata,  that  is  to  say  the  pain  and  uneasiness, 
were  accompanied  with  feverishness;  but  this  was  attributed  to  a 
coexisting  acute  pulmonary  catarrh.  At  the  end  of  four  days,  as 
usual,  the  emission  of  urine  charged  with  hydatids  commenced,  and 
continued  for  four  days.  The  quantity  of  vesicles  which  she  rendered 
was  enormous;  for  she  passed  urine  twice  or  thrice  on  each  of  these 
three  days,  and  every  time  from  40  to  50  large  hydatids  were  found 
in  the  urine,  without  counting  the  little  ones.  The  larger  ones 
passed  the  first,  but  ruptured  and  empty;  the  largest  of  all  surpassed 
the  size  of  a  pigeon's  egg.  The  smaller  ones  were  voided  entire,  and 
f\ill  of  a  semi-transparent  fluid ;  some  were  smaller  than  a  pea.  There 
were  no  symptoms  referrible  to  the  bladder. 

Case  V. — Hydatid  cyst  of  the  right  kidney;  suspicion  of  pregnancy ; 
discharge  of  hydatid  vesicles  by  the  urethra,  (Babingtony  Med.  Times 
and  Gaz,,  1855,  /,  p.  160.) 

A  healthy  single  woman,  set.  27,  was  admitted  into  Guy's  Hospital 
on  Feb.  8th,  1854.  About  the  age  of  23  she  was  one  day  kicked  in 
the  abdomen  by  a  child  which  she  was  carrying  up  stairs.  The  kick 
gave  her  much  pain,  and  on  the  night  following  she  discovered  for 
the  first  time  a  tumor  about  the  size  of  an  egg  in  her  right  side.  The 
tumor  gradually  increased,  and  in  the  course  of  a  year  became  so 
large  as  visibly  to  distend  the  abdomen.  About  this  time  the  men- 
strual function  was  suspended,  and  the  increasing  size  of  the  abdo- 
men caused  her  great  trouble,  by  exciting  suspicions  in  the  minds  of 
her  relatives  that  she  was  pregnant.  The  enlargement,  however, 
contitiued  beyond  the  usual  period  of  utero-gestation,  and  anxieties 
as  to  the  nature  of  the  disease  took  the  place  of  the  suspicions  al- 
luded to.  She  was  now  sent  up  to  London  from  her  home  in  Oxford- 
shire, and  was  admitted  into  St.  Bartholomew's  Hospital,  under  Dr. 
Hue.  The  tumor  was  at  this  time  stationary,  and  her  general  health 
good.  After  a  few  weeks'  stay  in  the  hospital  she  was  discharged, 
and  returned  to  sei*vice,  whore  she  continued  without  material  change 
in  her  condition  until  about  a  year  prior  to  her  admission  into  Guy's 
Hospital,  under  Dr.  Babington,  when  she  began  to  pass  "skins  and 
little  bladders,"  with  the  urine.  These  bodies  continued  to  be  voided 
afterwards  in  large  numbers.  Often  a  vesicle  would  get  impacted  in 
the  urethra,  and  require  to  be  pulled  out  with  the  fingers.  At  first 
neither  blood  nor  matter  was  ever  present  in  the  urine.  About  two 
weeks  before  admission,  however,  after  having  been  confined  to  bed  for 
several  days  with  intense  pain  in  the  side,  she  suddenly  felt  a  sensa- 
tion as  if  something  burst  within  her,  and  shortly  afterwards  matter 
and  blood  began  to  escape  by  the  urethra.  The  tumor  had  mean- 
while much  diminished  in  size,  and  at  the  time  of  her  admission  there 
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WM  no  visible  eDlarffement  of  the  abdomen.    During  hor  illness  she 
had  lost  some  flesh,  out  still  retained  a  fairly  robust  appearance. 

On  examination  of  the  abdomen,  a  large  mass,  apparently  about 
the  size  of  a  foetal  head,  but  flattened,  was  easily  ielt  in  the  right 
hypochondriac  or  lumbar  region.  It  was  not  tender,  and  felt  firm. 
The  patient  remained  under  Dr.  Babington's  care  for  several  months, 
daring  which  vast  numbers  of  hydatid  vesicles  were  passed.  The 
vesicles  varied  much  in  size,  some  were  broken  and  others  whole. 
The  urine  contained  also  much  pus.  The  girl  somewhat  improved 
in  health,  and  the  tumor  became  decidedly  smaller  before  she  leil  the 
hospital;  at  the  time  of  her  discbarge,  she  still  continued  to  void  oc- 
casiofially  pus  and  hydatid  vesicles. 

Cass  VI. — Frequent  discharge  of  hydatid  vesicles  by  the  urethra — ne- 
phritic colic  and  suppression  of  urine.  No  tumor  in  the  flank.  (Dr. 
Barker,  I.  c,  p.  5.) 

A  young  man.  set.  28,  came  under  the  notice  of  Dr.  Barker,  of  Bed- 
ford, on  Dec.  17th,  1863.  He  was  sufi'ering  from  a  dull  aching  pain 
in  the  loins,  particular! v  on  the  left  side,  with  frequent  desire  to  pass 
nrine,  and  slight  diflSculty  in  voiding  it.  The  urine  was  healthy.  On 
December  22d  he  experienced  greater  difficulty  than  ever  in  passing 
nrine  in  the  early  part  of  the  night,  and  for  some  hours  he  was  un- 
able to  pass  a  single  drop.  Early  in  the  morning  he  passed  four  lit- 
tle hydatid  cysts  with  immediate  relief  Subsequently  he  recovered 
sufficiently  to  follow  his  occupation  during  the  summer  of  1864, 
suffering  nothing  more  than  an  occasional  frequent  desire  to  void 
nrine. 

On  Sept.  10th,  1864,  he  passed  six  cysts ;  but  with  less  pain  than 
on  the  previous  occasion — a  result  which  the  patient  attributed  to 
taking  10  drops  of  oil  of  turpentine,  which  had  been  recommended 
to  him,  and  which  greatly  increased  the  diuresis.  The  urine  after 
the  passage  of  the  cysts  was  tinged  with  blood. 

On  Nov.  16th  he  passed  four  cysts.  The  passage  of  these  was  pre- 
ceded by  severe  pain  in  the  left  kidney,  by  the  passage  of  several 
pieces  of  clotted  blood,  and  by  considerable  difficulty  in  voiding 
nrine.  Indeed,  for  two  entire  days  he  passed  no  urine.  On  this  oc- 
casion he  took  19  drops  of  turpentine,  within  two  hours,  in  divided 
doses.  Shortly  after  taking  the  turpentine  the  pain  in  the  left  kid- 
ney suddenly  ceased,  with  a  sensation  which,  to  use  the  patient's  own 
words,  seemed  to  indicate  that  ^'something  had  suddenly  broken  in 
the  kidney."  He  then  complained  of  pain  along  the  left  iliac  region, 
which  continued  for  several  hours,  and  ceased  as  suddenly  as  the  pre- 
vious pain  had  done.  After  this,  all  attempts  to  void  urine  were  ac- 
companied with  pain  along  the  urethra,  premonitory  to  the  expulsion 
of  the  cysts  from  that  passage. 

He  continued  in  good  health,  with  the  exception  of  occasional  dull 
achingpain  in  the  lumbar  region,  especially  tne  lett  side,  until  Dec. 
9th.  He  then  passed  five  cysts,  but  all  smaller  than  the  previous 
ones;  and  no^more  were  passed  until  Dec.  31,  when  he  awoke  in  the 
morning  with  acute  pain  in  the  loins,  and  all  the  symptoms  previ- 
ously described  as  occurring  on  Nov.  16th.    During  the  day  he  passed 
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twenty  cysts — one  at  8  a.  m.  ;  eleven  at  1  p.  m.  ;  five  at  7  p.  m.  ;  and 
three  at  11  p.  m.  The  cysts  passed  in  rapid  succession,  and  some 
were  of  a  size  as  large  as  a  small  walnut.  On  Jan.  1,  1855,  a  single 
cyst  was  passed  in  the  morning;  on  the  2d  two  others;  on  the  3d 
one,  and  on  the  10th  two.  From  this  last  date  up  to  Dec.  8th  ^be- 
yond which  the  history  is  not  carried),  he  continued  to  suffer  W 
quently  from  attacks  of  pain  and  difficulty  in  passing  urine,  followed 
often  by  the  expulsion  of  cysts,  between  seventy  and  eighty  of  which 
he  brought  to  Dr.  Barker. 

Careful  examination  failed  to  detect  any  abdominal  enlargement. 

The  urine  often  contained  a  small  quantity  of  blood  during  and 
after  the  expulsion  of  the  cysts;  it  was  often  loaded  with  lithatesand 
phosphates ;  occasionally,  crystals  of  uric  acid  were  found  attached 
to  the  outer  surface  of  the  cysts.  The  general  health  suffered  little. 
Altogether  upwards  of  150  cysts  were  passed ;  they  varied  in  size 
from  a  pin's  head  to  a  walnut.  The  larger  vesicles  contained  echino- 
cocci ;  but  many  of  the  smaller  ones  did  not  contain  any. 

The  duration  of  the  symptoms  is  altogether  uncertain.  In 
some  of  the  cases  permanent  recovery  followed  one  or  a  few  dis- 
charges of  vesicles.  Other  patients  went  on  passing  hydatids  for 
three,  ten,  twenty,  and  even  thirty  years.  A  discharge  of  vesi- 
cles having  once  taken  place,  there  are  no  means  of  ascertaining 
whether  any  more  attacks  will  follow.  Neither  the  number  of 
vesicles  voided,  nor  the  frequency  of  the  discharges  supply  any 
reliable  indication.  The  only  sign  of  value  is  the  lapse  of  time 
since  thepreceding  attack;  the  longer  the  interval  the  less  pro- 
bability of  recurrence. 

The  usual  termination  is  recovery.  Out  of  sixty-one  cases,  re- 
covery was  assumed  to  have  taken  place  in  twenty ;  in  most  of 
these  the  attacks  had  ceased  for  some  years.  In  sixteen  cases, 
vesicles  continued  to  be  discharged  at  the  date  of  the  record ;  in 
nineteen  cases  the  termination  was  fatal ;  and  in  six  we  are  left 
without  information.  Of  the  nineteen  fatal  cases,  death  took 
place  in  nine  from  causes  other  than  the  hydatid  disease 
(phthisis,  cancer,  gangraena  senilis,  Ac);  so  that  only  in  ten 
(sixteen  per  cent)  was  the  fatal  issue  attributable  to  the  parar 
site.  Death  was  brought  about  in  these  ten  cases  in  diverse 
ways — by  bursting  of  the  cyst  into  the  bronchi,  by  pleurisy  from 
pressure  of  the  tumor  on  the  thoracic  cavify,  suppuration  of  the 
sac,  &c.  In  a  case  reported  by  Dr.  Blackburn,  the  left  kidney 
was  the  seat  of  a  hydatid  cyst  which  had  burst  into  the  pelvis  of 
the  organ,  where  a  large  calculus  was  also  found ;  the  right  kid- 
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ney  was  congenitally  absent ;  so  that  the  abrogation  of  the  func- 
tion of  the  left  (and  unique)  kidney  proved  necessarily  fatal.  ^ 

Etiology. — ^Hydatids  are  not  uncommon  in  England,  France, 
ftnd  Germany:  more  rare  in  America  and  India.  There  is, 
however,  no  country  so  fearfully  infested  therewith  as  Iceland. 
According  to  Eschricht  (speaking  of  hydatids  in  all  parts  of  the 
body),  a  sixth  part  of  the  population  are  afflicted  with  this  para- 
site. The  frequency  of  the  disease  is  due  to  the  vast  number  of 
dogs  in  that  country,  which  live  in  intimate  contact  witk  the  in- 
habitants, and  are  greatly  infested  with  the  taenia  echinococcus. 
The  ova  of  the  parasite,  discharged  with  the  excrements  of  the 
dogs,  foul  the  dried  fish  which  forms  a  large  part  of  the  food  of 
the  population.  The  embryo  of  the  parasite  thus  finds  its  way 
into  the  stomach,  and  thence  travels  into  diflferent  parts  of  the 
body,  giving  rise  to  hydatid^cysts. 

The  use  of  uncooked  m^t  and  salad  is  evidently  an  easy 
source  of  infection,  in  places  where  dogs  are  numerous  and  live 
in  close  intercourse  with  their  masters.  Dr.  Barker's  patient 
had  been  for  a  year  a  vegetarian. 

Men  appear  more  subject  to  renal  hydatids  than  women — ^the 
proportion,  in  our  sixty-one  cases,  was  forty  men  to  twenty-one 
women.  In  only  one  instance  were  more  than  one  member  of  a 
family  afiTected :  in  that  case,  a  husband  and  wife  passed  hyda- 
tids by  the  urethra.* 

The  mean  age,  in  forty-five  cases,  was  thirty-four  years :  the 
youngest  was  only  four  years,  and  the  oldest  seventy-five. 

The  diagnosis  presents  no  difficulty  when  a  tumor  exists  in  the 
side  and  hydatid  vesicles  are  voided  with  the  urine.  When  the 
vesicles  are  broken  in  the  passage,  the  laminated  structure  of 
the  pieces,  or  the  finding  of  echinococci-hooks,  decides  the  na- 
ture of  the  discharge. 

So  long  as  the  parent  cyst  remains  intact,  the  urine  preserves 
its  normal  characters,  and  the  diagnosis  turns  on  the  characters 
of  the  tumor  in  the  flank.  Hydatid  fremitus,  when  present, 
(which  is  rare)  is  a  valuable  sign ;  but  its  absence,  as  we  have 
seen,  has  little  significance. 

Hydatid  tumor  of  the  kidney  is  most  liable  to  be  confounded 
with  hydronephrosis ;   and  in  the  absence  of  discharge  of  vesi- 

1  Lond.  Mod.  Journ.,  1781,  p.  126. 

*  Gay,  Med.  Times  and  Gaz.,  1855, 1, 160. 
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cles,  or  their  dibriSy  with  the  urine,  and  of  hydatid  fremitus,  the 
diagnosis  is  extremely  difficult,  or  impossible :  it  rests  chiefly  on 
the  indications  of  the  previous  history. 

When  vesicles  are  voided  with  the  urine,  and  no  tumor  can 
be  detected  in  the  flank,  the  seat  of  the  parent  cyst  is  sometimes 
indicated,  quite  clearly,  to  be  the  kidney,  by  signs  of  nephritic 
colic — ^in  other  cases,  more  obscurely,  by  pains  in  the  back  and 
loins  or  about  the  crest  of  the  ilium.  When  these  indications 
fail,  a  careful  examination  of  the  pelvis  should  be  made  through 
the  rectum  or  vagina :  if  no  evidence  be  found  of  a  tumor  be- 
tween these  parts  and  the  bladder,  it  may  be  inferred,  almost 
with  certainty,  that  the  parent  cyst  is  situated  in  the  kidney. 

The  prognosis  is  generally  favorable — much  more  so  than  in 
hydatid  cysts  of  other  internal  organs  (the  uterus  excepted),  on 
account  of  the  facility  and  safety  of  evacuation  by  the- urinary 
passages.  It  is  most  favorable  of  all  when  the  discharge  of 
hydatids  by  the  urethra  is  unassociated  with  tumor  in  the  abdo- 
men. In  no  such  case  has  a  fatal  result  been  recorded :  the  cyst 
in  such  cases  may  be  inferred  to  be  small,  and  to  be  situated  in 
the  pyramidal  structure  of  the  kidney,  whence  its  contents  find 
easy  exit  through  the  infundibula. 

When  a  renal  tumor  exists,  the  issue  is  still  likely  to  prove 
favorable  if  the  cyst  has  opened  into  the  urinary  passages. 
There  is,  however,  some  risk  that  a  second  opening  may  be 
formed  in  a  less  safe  direction  (into  the  lungs),  or  that  the  cyst, 
or  the  parts  around,  may  suppurate.  This  latter  contingency  is 
by  no  means  rare,  nor  is  it  necessarily  fatal.  In  several  instances 
large  quantities  of  pus  were  discharged  with  the  vesicles,  and 
yet  the  issue  was  favorable.  In  three  cases,  in  which  vesicles 
were  discharged  both  by  stool  and  'with  the  urine,  the  termina- 
tion was  favorable.  In  an  instance  recorded  by  Fleckles,  a 
woman  who  had  had  a  tumor  in  the  side  for  many  years  voided 
frequently  hydatids  by  the  urethra,  and  subsequently  a  large 
quantity  by  vomiting.  At  the  date  of  the  report  the  case  was 
going  on  favorably.*  In  the  two  cases  in  which  the  cyst  burst 
into  the  cavity  of  the  thorax,  the  termination  was  fatal. 

When  the  cyst  fails  to  open  a  passage  for  its  contents  into  the 
pelvis  of  the  kidney,  the  prospects  of  the  patient  are  much  more 

1  Schmidt's  Jahrb.,  Bd.  87,  p.  205. 
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serious.  The  tumor  is  liable  to  attain  very  great  dimensions, 
and,  by  its  pressure,  to  excite  inflammation  in  the  surrounding 
parts,  or  within  the  chest ;  or  the  cyst  itself  may  suppurate  and 
be  transformed  into  a  vast  abscess.  The  operation  of  puncturing 
such  a  cyst  is  one  of  considerable  danger. 

Treatment — The  indications  to  be  held  in  view  are,  to  destroy 
the  life  of  the  parasite,  to  facilitate  the  evacuation  of  the  cyst, 
and  to  combat  the  accessory  symptoms  and  complications. 

Whether  medicines  administered  internally  have  any  real 
power  to  destroy  the  life  of  a  hydatid  parasite,  or  to  facilitate 
the  evacuation  of  a  hydatid  cyst,  may  be  greatly  doubted. 
Nevertheless,  oil  of  turpentine  has  obtained  a  certain  reputation 
on  the  strength  of  its  tsenia-fiige  properties.  The  echinococcus 
of  the  hydatid  vesicle  is  undoubtedly  identical  with  the  head  of 
a  certain  species  of  tape-worm ;  but  the  condition  of  a  parasite 
free  in  the  intestinal  canal,  is  widely  difterent  from  the  encysted 
state  of  the  same  parasite  in  the  substance  of  the  kidney,  where 
remedies  can  only  reach  it  indirectly,  by  the  circuitous  route  of 
the  circulation.  Turpentine  was  given  in  a  large  proportion  of 
the  recorded  cases;  but  there  is  little  evidence  that  it  had  any 
beneficial  influence  beyond  its  diuretic  effects. 

The  escape  of  the  vesicles  in  Dr.  Babington's  case,  was  thought 
Jo  be  favored  by  a  course  of  iodide  of  potassium. 

A  variety  of  other  vermifuge  and  diuretic  medicines  have 
been  used,  with  more  or  less  show  of  success — calomel,  nitrate 
of  potash,  the  caustic  alkalies,  hemlock,  taraxacum,  &c.  B^raud 
states  of  his  patient,  that  whenever  he  took  white  wine,  or  beve- 
rages containing  nitre,  he  voided  a  much  larger  number  of 
vesicles  than  at  any  other  times.  On  two  different  occasions  he 
was  made  to  take  20  grains  of  nitre  in  dandelion  tea,  and  each 
time  the  desired  effect  was  speedily  produced.* 

Electro-puncture  has  also  been  practised  with  a  view  to  kill 
the  worm,  but  without  evidence  of  success. 

When  the  cyst  has  opened  into  the  pelvis  of  the  kidney,  the 
practitioner  is  able,  in  diverse  ways,  to  facilitate  the  expulsion 
of  the  vesicles,  and  to  moderate  the  severity  of  the  accompanying 
symptoms.  Anodynes,  especially  opium,  the  warm  bath,  free 
use  of  diluents,  are  indicated  during  the  passage  of  the  vesicles; 

1  Gaz.  d.  Hop.,  Aug.  11,  1882.     B^raud,  1.  c,  p.  98 
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if  the  nepliritic  paroxysm  be  intense,  blood  may  be  abstracted 
from  the  loins  by  cupping.  Sometimes  mechanical  aid  is  re- 
quired to  assist  the  liberation  of  the  vesicles.  Dr.  Lettsom's 
patient  (see  p.  481)  helped  their  transit  along  the  ureter  by 
pressing  them  forward  with  his  fingers;  and  in  several  cases  it 
is  noted,  that  patients  (mostly  women)  have  used  the  fingers  to 
dislodge  vesicles  impacted  in  the  orifice  of  the  urethra.  The 
use  of  the  catheter  is  sometimes  required,  to  relieve  the  reten- 
tion of  urine  caused  by  vesicles  engaged  in  the  urethra  or  press- 
ing against  the  neck  of  the  bladder. 

When  the  cyst  remains  closed,  measures  may  be  taken  (as  in 
similar  cysts  of  the  liver)  to  evacuate  its  contents  by  artificial 
puncture.  In  renal  hydatids,  however,  this  proceeding,  neces- 
sarily one  of  considerable  danger,  should  be  delayed  as  long  as 
possible,  in  the  hope  that  spontaneous  rupture  may  yet  take 
place  into  the  pelvis  of  the  kidney,  and  the  contents  be  more 
safely  evacuated  through  the  urinary  channels.  Operative  pro- 
cedures are  only  justifiable  when  the  cyst  has  attained  great  di- 
mensions, and  is  exercising  dangerous  pressure  on  the  thoracic 
organs,  and  threatening  to  burst  in  some  untoward  direction. 

If  operation  be  decided  on,  it  should  always  be  preceded  by 
an  exploratory  puncture  with  a  fine  trocar.  If  the  tumor  bulge 
in  the  loin,  it  should  unquestionably  be  opened  from  behind,  iu# 
order  to  avoid  the  peritoneum.  If  it  bulge  forward,  the  safer 
plan  is  probably  to  proceed  according  to  the  method  of  Reca- 
mier,  and  procure  previous  adhesion  of  the  peritoneal  surfaces 
to  the  sac,  by  means  of  a  succession  of  caustic  potash  applica- 
tions, before  penetrating  into  the  cavity.  AVhen  this  is  accom- 
plished, the  cysts  may  be  evacuated  by  a  larger  trocar,  and  after- 
wards injected  with  iodine  solutions. 

In  a  hydatid  cyst  (probably  of  the  liver)  successfully  treated 
by  Mr.  Cock,  repeated  punctures  wuth  a  needle  trocar  were 
made  at  intervals  of  about  ten  days.  From  two  to  four  pints  of 
limpid  fluid  were  removed  on  each  occasion.  After  the  third 
puncture,  the  evacuated  fluid  became  turbid  and  brownish. 
After  the  fifth  puncture,  the  fluid  was  withdrawn  about  everj- 
third  day,  and  the  cavity  washed  out  with  warm  water  for  a 
period  of  about  three  weeks.  A  fortnight  later,  the  opening 
was  enlarged  by  bistoury,  and  a  large  quantity  of  hydatids 
evacuated.     The  cyst  gradually  contracted,  and  suppurated ;  it 
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was  occasionally  washed  out  with  a  solution  of  chlorinated  soda 
when  the  discharge  became  offensive.  Complete  recovery  took 
place  in  ten  months.  (Med.  Times  and  Gaz.,  1855, 1,  p.  57.) 


Fig.  54. 


n. — BILHARZIA   H^MATOBIA — CoUold, 

{Dittoma  HamauMum — Bilharx.) 

BiLHARZ — Zeitschr.  fur  Wissenschaftliche  Zoologie.    Bd.  iv. 

Qbissinosb — Beobachtungen  Ober  dio  Krankbeiten  von  Egypten.     Archiv  d, 

Fhysiolog.  Heilk.  1854,  p.  661. 
Dayains — Entozoaires.     Synopsis,  No.  88. 
CoBBOLD — Entozoa,  p.  197. 
Habley  (Db.  John) — Endemic  Hematuria  of  the  Cape  of  Good  Hope.    Med. 

Ghir.  Trans.,  vol.  xlvii,  p.  55. 

This  parasite  was  discovered  by  Bilharz,  while  conducting, 
with  Griesinger,  an  investigation  into  the  diseases  of  the  Egyp- 
tians. Bilharz  named  it  Distoma  Haematobium ;  but  later  writers 
have  erected  it  into  a  separate  genus,  which  Cobbold  has  named 
Bilharzia  in  honor  of  its  discoverer.  It  is  an  elongated,  soft- 
skinned,  bisexual  entozoon,  three  or  four  lines  in  length,  of  the 
trematode  or  fluke  kind.  (Fig.  54.)  It 
inhabits  the  branches  of  the  portal  sys- 
tem, and  the  minute  veins  of  the  pelvis 
of  the  kidney,  ureter,  and  bladder.  So 
common  is  it  among  the  Egyptians, 
that  Griesinger  found  it  117  times  in 
363  autopsies. 

The  male  (A  i  g)  is  comparatively 
thick  and  short,  and  provided  with  a 
gynsecophoric  canal,  in  which  the  lon- 
ger, filiform  female  (a  b  c)  is  lodged 
during  the  copulatory  act. 

The  eggs  (Fig.  55  b)  are  oval  bodies, 
t4^  of  an  inch  long,  with  a  spiny  pro- 
jection from  the  anterior  end.  The 
embryo,  when  newly  escaped,  is  flask- 
shaped,  and  provided  with  cilia. 

This  creature  does  not  produce  much 
mischief  in  the  larger  veins ;  but  when 
lodged  in  the  smaller  vessels  of  the  mucous  and  submucous  tis- 


Bilharsia  Hasmatobiaf  highly 
magnified,  k  i  g,  the  male ; 
a  b  Cf  the  female.  (After 
Bilban.) 
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sue  of  the  urinary  and  intestinal  tracts,  it  engenders  severe  and 
often  fatal  disorganization.  Griesinger  found  that,  in  the  large 
intestines,  it  gave  rise  to  a  disease  resembling  dysentery,  and 
that  it  was  a  frequent  complication  of  that  disease,  but  not  the 
essential  cause  of  it. 

The  ravages  of  the  Bilharzia  produce  much  more  serious  re- 
sults in  the  urinary  channels  than  in  the  intestines.  It  chiefly 
affects  the  bladder :  but  frequently  also  the  ureter  and  pelvis  of 
the  kidney. 

In  the  bladder,  it  gives  rise  to  injected  and  ecchymotic  raised 
patches,  varying  from  the  size  of  a  lentil  to  that  of  a  shilling, 
covered  with  a  tough  mucus,  or  with  grayish-yellow,  bloody 
exudation,  which  contains  masses  of  ova.  In  more  advanced 
stages  the  patches  are  more  elevated,  discolored,  mixed  with 
pigment  specks,  smooth  and  leathery,  or  soft,  friable,  and  in- 
crusted  with  gravelly  matter,  composed  of  uric  acid  and  other 
urinary  deposits,  mixed  with  ova  and  blood.  In  other  cases, 
the  patches  resemble  nodules  or  condylomata,  over  which  the 
mucous  membrane  is  sometimes  preserved  uninjured,  some- 
times thickened,  injected,  adherent,  or  detached. 

When  the  parasite  invades  the  ureter  and  pelvis  of  the  kidney, 
its  effects  are  still  more  destructive.  .  The  calibre  of  the  ureter 
is  narrowed  at  the  affected  spot.  Above  the  constriction,  the 
ureter  is  dilated  from  accumulation  of  urine ;  the  pelvis  is  also 
distended,  and  a  hydronephrotic  condition  is  produced.  Or,  in- 
flammation and  suppuration  are  set  up,  and  severe  pyelitis  en- 
sues. In  one  instance,  Griesinger  found  the  kidney  distended 
into  an  enormous  sac  filled  with  pus — the  renal  tissue  being 
wholly  destroyed. 

In  addition  to  these  direct  results,  urinary  concretions  are 
often  formed  on  masses  of  ova,  and  grow  into  large  calculi. 
This  accounts  for  the  frequency,  and  endemic  prevalence,  of  cal- 
culous disorders  in  Egypt. 

Griesmger  remarks :  "  These  various  changes  in  the  mechani- 
cal state  and  nutrition  of  the  uro-poietic  apparatus  fail  not  to 
react  most  deleteriously  on  the  entire  organism.  A  series  of 
cases  have  fallen  under  our  notice,  in  which  they  produced  gene- 
ral ill  health,  and,  at  length,  death.  Most  of  these  individuals 
were  finally  cut  off,  with  shattered  constitutions,  by  pneumonia, 
dysentery,  and  the  like The  direct  signs  of  the  disease 
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are  to  be  sought  in  the  uro-poietic  system,  but  especially  in  the 
urine.  Repeated  hsematuria  in  sickly  individuals,  from  unknown 
causes,  often  came  before  us  in  Egypt  We  no  longer  doubt 
that  the  symptoms  were  produced  by  distoma-processes.  The 
eggs  of  the  distoma  were  found  by  Bilharz  in  the  urine  of  a  boy 
who,  during  convalescence  from  typhus,  suffered  from  hsematu- 
ria.*  Symptoms  of  pyelitis,  or  slight  affection  of  the  bladder, 
must  be  present  in  many  cases."  ....  "  Cases  also  came  before 
us,  which  awoke  a  strong  suspicion,  that  the  Distoma  disease 
sometimes  ran  its  course  as  an  acute,  severe,  and  fatal  disorder. 
We  found  on  two  occasions,  in  the  bodies  of  persons  who  had 
rapidly  died  from  an  unknown  acute  disease,  abundant  recent 
distoma-changes  in  the  bladder,  recent  pyelitis,  and  a  uniform 
dark-red  hyperaemia  of  the  kidneys.  In  other  cases  of  supposed 
rapid  typhus,  the  same  changes  were  found  in  the  bladder  and 
ureter."  These  researches  open  a  wide  field  for  conjecture. 
Not  only  may  urinary  derangements  and  uraemia  be  occasioned 
by  the  ravages  of  the  parasite,  but  septic  infection  may  arise 
from  the  accumulation  of  heaps  of  dead  and  dying  animals  in 
portal  vessels ;  or  the  animals  may  creep  into  the  general  circu- 
lation, and  find  their  way  into  organs  of  vital  importance :  in  one 
instance  distoma  egg-shells  were  found  in  the  blood  of  the  l^ft 
ventricle. 

In  a  note  to  his  remarkable  paper,  Griesinger  throws  out  the 
conjecture  that  the  endemic  haematuria  of  hot  countries  may  be 
due  to  the  presence  of  this  worm  in  the  urinary  passages.  A 
most  interesting  confirmation  of  this  conjecture  has  been  recently 
supplied  by  the  researches  of  Dr.  John  Harley.  Dr.  Harley  had 
an  opportunity  of  examining  the  urine  of  three  gentlemen  who 
had  resided  at  the  Cape  of  Good  Hope,  and  who  had  been  sub- 
ject to  the  endemic  haematuria  of  that  country.  One  of  these 
still  continued  to  be  affected  with  slight  haematuria ;  the  other 
two  considered  themselves  cured  of  the  haematuria,  but  were 
subject  to  gravel.  In  the  deposit  from  the  urine  of  all  three, 
Dr.  Harley  detected  numerous  ova  of  the  Bilharzia.  The  con- 
dition of  the  urine  in  the  first  case  is  thus  described  by  Dr.  Har- 
ley :  "  Pale  amber  colored,  sp.  gr.  1017.6,  acid,  deposits  a  deep 
layer  of  dirtyish-white  flocculent  matter,  amongst  which  were 

'  Griesinger  states  that  the  clinical  aspect  of  the  subject  only  began  to  engage 
their  attention  when  he  and  Bilharz  were  about  to  quit  Eg^pt. 


492  BILHARZIA    HiBMATOBIA. 

two  short  opaque  filaments  about  the  ^^  of  an  inch  in  diameter, 
of  a  brownish  color  and  soft  consistence,  two  shorter  and  wider 
fragments  of  the  same  substance,  a  little  reddish  mass  of  the  size 
of  a  hemp-seed,  like  a  little  clot  of  blood,  and  numerous  white 
specks.  The  clear  limpid  urine,  when  acidulated  with  nitric 
acid  and  heated,  deposited  a  trace  of  aloumen."  Uric  acid,  oxa- 
late of  lime  and  urates  were  also  sometimes  found.  The  deposit, 
examined  microscopically,  was  found  to  contain  pus  corpuscles ; 
and  the  filamentous  bodies  and  coagula  contained  imbedded  in 
them  great  numbers — sometimes  thirty  or  forty,  or  more— of 
bright  highly  refractive  oval  bodies,  which  were  identified  as  the 
ova  of  Bilharzia  (Fig.  55).     These  observations  seem  to  establish 

Fig.  55. 


Ova  of  Bilharzia  htematobia,  found  in  the  urine  of  a  patient  suffering  from  the  endemic 
hematuria  of  the  Cape  of  Oood  Hope,  a,  filament  of  mucus  containing  ova  imbedded 
in  it  X  50  ;  b,  ova  as  they  appeared  in  the  fresh  urine  X  ^^^-     (After  Harley.) 

the  parasitic  origin  of  the  endemic  hsematuria  of  Cape  Colony, 
and  render  it  exceedingly  probable,  that  the  endemic  hsematuria 
of  the  Mauritius  and  other  hot  climates  has  a  similar  origin. 

Of  the  treatment  of  this  parasite  Dr.  Harley  observes:  "I  have 
found  that  a  draught  composed  of  ttj^xv  each  of  oil  of  turpen- 
tine and  male  fern,  and  ttj^v  of  chloroform,  in  5ii  of  tragacanth 
mixture,  given  every  morning,  brought  away  great  numbers  of 
the  ova.  The  saline  (?  acid)  condition  of  the  urine  is  much 
diminished,  and  the  renal  irritation  and  pain  due  to  the  presence 
of  crystalline  concretions  are  much  relieved  by  the  administra- 
tion of  bicarbonate  of  potash  in  copious  draughts  of  water. 
The  alkali  dissolves  the  uric  acid,  which  I  believe  to  be  the 
cementing  medium  of  the  oxalic  deposits,  and  thus  the  disin- 
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tegration  of  the  calculi  is  facilitated,  and  their  formation  pre- 
vented" (1.  c,  p.  68). 

From  the  researches  of  Siehold  on  the  trematode  worms,  it 
may  be  assumed,  that  between  the  ciliated  embryo  above  men- 
tioned and  the  adult  sexual  worm,  there  are  two  other  distinct 
forms,  which  serve  to  complete  the  chain  of  metamorphoses 
connecting  these  two  extremes  of  development  Fresh-water 
mollusca  and  fish  are  probably  the  victims  selected  by  the  para- 
site during  its  development  through  these  intermediate  stages. 
Harley  on  these  grounds  suggests  the  following  prophylactic 
measures  in  districts  affected  with  endemic  hsematuria :  1.  The 
water  should  be  conveyed  from  its  source  to  its  destination  in 
covered  channels,  so  that  the  ova  contained  in  the  urinary  and 
faecal  products  of  those  infested  with  the  parasite  may  be  pre- 
vented mixing  with  it.  2.  Drinking-water  should  be  filtered. 
3.  Salads  which  may  entangle  small  mollusca  containing  para- 
sites, and  uncooked  molluscs  and  fish  (as  smoked  fish),  should 
be  carefully  avoided. 

III. — STRONGYLUS   GIGAS — Rudolph*. 
{Eustrongylu*  giga$. — Dicing.) 

Davaine— ^Entozoaires.    Synopsis  99,  and  p.  267. 
CoBBOLD — Entozoa,  p.  858. 

This  is  the  largest  of  the  nematoid  worms,  and  in  its  general 
conformation  resembles  a  gigantic  lambricus.  The  male  mea- 
sures from  ten  inches  to  a  foot  in  length,  and  a  quarter  of  an 
inch  in  breadth,  while  the  female  has  sometimes  a  length  of 
more  than  a  yard.  It  is  distinguished  from  the  common  round 
worm  by  its  feddish  color  (which  is,  however,  apparently  due  to 
the  sanguineous  fluid  in  which  it  is  usually  bathed),  its  greater 
size,  and  the  existence  of  six  nodules  or  papillae  round  the 
mouth.    The  Ascaris  lumbricoides  has  only  three  oral  papillae. 

This  worm  is  almost  peculiar  to  the  kidney  and  urinary  pas- 
sages, and  is  very  rarely  found  elsewhere.  It  inhabits  weasels, 
the  North  American  mink,  and  has  been  found  in  the  dog,  wolf, 
horse,  ox,  and  some  other  animals.  It  is  of  extreme  rarity  in 
the  human  subject.  Of  the  seventeen  alleged  cases  collected 
by  Davaine,  he  only  classes  seven  as  even  probable  instances. 
There  are  none  of  recent  occurrence ;  and  it  is  evident  that  most 
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of  the  alleged  casea  were  really  examples  of  lumbrici,  which  had 
penetrated  into  the  urinaiy  paseages  from  the  intestines. 

A  very  fine  specimen  ia  preserved  in  the  maseum  of  the  Lon- 
doD  College  of  Surgeons,  which  I  have  had  an  opportanity  of 
examining.  It  is  an  undoubted  strongjluB,  more  than  a  foot 
long.  It  originally  belonged  to  Brookes's  museum,  and  is  en- 
tered in  Brookes's  catalogue  as  "an  uncommonly  fine  specimen 
of  an  enormous  worm  (strongylns  ^gas)  found  in  the  kidney  of 
a  patient  of  the  late  Thomae  Sheldon,  Esq." 


Fig.  SS. 


IT. — FEBTASTOHA   DENTICULATUM — Rido^lU. 

Davaibi — BntOEiMiree,  pp.  liizviii,  ftnd  298. 

Waohbr— Archiv  der  PbjraiologUcbe  Hailkunde,  I86S,  p.  581. 

OoBBOLD — EntoEoa,  p.  894. 

This  is  a  very  minute  encysted  parasite,  about  a  line  and  a 
half  long,  club-shaped,  with  a  double  pair  of  books,  and  devoid 
of  sexual  organs  (see  Fig.  56).  It  is  conjec- 
tured by  Davaine  to  be  the  larva  of  pen- 
taetoma  tnnioides,  which  infests  the  frontal 
einuses  of  dogs  and  horses.  No  symptoms 
are  known  to  be  produced  by  it 

The  only  known  instance  in  which  the 
parasite  was  found  in  the  urinary  organs  ia 
the  following  :  In  making  the  autopsy  of  a 
painter,  sixty-two  years  of  age,  who  died  of 
Bright's  disease,  Wagner  found  on  the  con- 
vex border  of  the  right  kidney  a  small, 
whitish,  slightly-raieed  oval  patch  of  fibrous 
appearance,  about  one-seventh  of  an  inch  long. 
It  was  situated  under  the  capsule  of  the  kid- 
ney. This  little  body  was  hollow  in  the 
interior :  it  contained  a  yellowish  mass,  which 
on  examination  disclosed  the  presence  of  a 
worm,  which  was  recognized  as  the  penta- 
stoma  denticulatum  of  Rudolphi. 

This  worm  is  common  on  the  surface  of 

i*i'"' (/n«'z'nk'rr     '■^^  '^^®'"  '"  S'^*'*)  oxen,  rabbits,  cats,  and 

some  other   animals.     It  has  also  recently 

been  found  on  the  surface  of  the  liver  in  man,  by  Zenker  in 
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Dresden,  Hesehl  in  Vienna,  and  by  Virchow,  Wagner,  and  Fre- 
rielis  in  other  parts  of  Germany.  Cobbold  states  that  Dr. 
Murchison,  during  the  time  he  held  the  office  of  Pathologist  at 
the  Middlesex  Hospital,  diligently  searched  for  it  without 
success. 

V. — ERRATIC  WORMS. 

Intestinal  worms  sometimes  penetrate  into  the  urinary  pas- 
sages, and  are  voided  with  the  urine.  In  women,  thread  worms 
occasionally  creep  into  the  bladder  through  the  urethra;  and 
in  both  sexes  lumbrici,  and  joints  of  tapeworm,  have  been 
known  to  creep  into  the  bladder  through  fistulous  communica- 
tions, caused  by  abscesses,  passage  of  pins,  lithotomy,  &c. 

VI. — SPURIOUS  WORMS. 

The  spiroptera  hominis  of  Rudolphi,  the  diplosoma  crenata  of 
Farre,  and  the  dactylius  aculeatus  of  Curling,  have  been  clearly 
proved  by  Schneider  and  Cobbold  to  be  examples  of  imposition 
— ^witting  or  unwitting — on  the  part  of  patients.  The  history  of 
the  so-called  diplosoma  crenata  of  Farre  furnishes  one  of  the 
most  remarkable  examples  ever  put  on  record  of  long-continued 
and  successful  deception  practised  on  scientific  inquirers.  The 
following  references  may  be  consulted  on  the  subject :  W. 
l4awTence,  Med.  Chir.  D'ans.  vol.  ii,  385;  A.  Farre,  Beale^s 
Archives  of  Medicine^  vol.  i,  p.  290 ;  A.  Schneider,  Reichert  and 
Dubois's  Archiv,  1862,  p.  275 ;  Cobbold,  Entozoa^  pp.  403,  409 ; 
Curling,  Med.  Ckir.  TVans.  vol.  xxii,  p.  274. 


CHAPTER   XIV. 

'  ANOMALIES  OP  POSITION,  PORM,  AND  NUMBER  OP  THE 

KIDNEYS. 


Ohopabt— Malad.  d.  Voies  IJrinaires.  (Edit,  by  S%alas.)    Paris,  1855,  p.  58. 

Rateb — Malad.  d.  Reins,  T.  iii,  769. 

Durham — Guy's  Hosp.  Reports,  1860,  p.  404. 

RosENSTEiN — Nierenkrankbeiten,  p.  472. 

VoosL^Krankb.  d.  Harnbereitenden  Organe.    Erl.  1865,  p.  706. 


The  kidneys  are  subject,  like  other  organs,  to  certain  devia- 
tions from  their  natural  situation,  form,  and  number.  Most  of 
those  deviations  are  congenital;  others  are  acquired  later  in  life, 
through  accident  or  disease.  Some  of  them  are  appreciable 
during  life,  and  are  liable  to  be  confounded  with  wholly  diflferent 
pathological  states:  others  are  entirely  latent;  and  are,  so  long 
as  the  healthy  state  is  maintained,  nowise  detrimental  to  the 
subject  of  them;  but  bring  greatly  increased  risks,  under  cer- 
tain contingencies  of  obstruction  to  the  course  of  the  urine. 

I. — ANOMALIES   OF   POSITION. 

The  kidneys  may  occupy  an  unnatural  situation,  and  remain 
permanently ^eci  in  that  situation;  or  the  misplaced  organs  may 
possess  a  certain  mobility. 

A. — Fixed  Malpositions  of  the  Kidneys. 

The  kidney  may  be  displaced  downwards,  upwards,  or  late- 
rally, by  the  pressure  of  a  tumor  growing  in  its  vicinity,  or  by 
an  enlarged  liver,  spleen,  pancreas,  or  supra-renal  body;  in 
these  cases  the  malposition  is  acquired.    But  the  malposition  may 
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Fig.  67. 


ako  be  congenUaL  Instead  of  lying  beside  the  vertebral  column, 
deep  in  the  lumbar  region,  the  organ  may  be  fixed  in  front  of 
the  vertebrce,  or  on  the  brim  of  the  pelvis,  or  within  that  cavity; 
in  a  case  figured  by  Ruysch,  the  kidney  lay  crosswise,  with  its 
hUus  turned  upwards,  the  ureter  descending  behind  it. 

A  kidney  congenitally  misplaced,  usually  deviates  more  or 
less  from  its  natural  configuration,  and  is  associated  with  mal- 
position of  some  portion  of  the  large  intestine  and  peritoneum. 
The  renal  artery  and  ureter  also,  necessarily,  deviate  less  or 
more  from  their  natural  distribution.  The  corresponding  supra- 
renal capsule  does  not  (in  congenital  cases)  follow  the  kidney 
into  its  abnormal  situation,  but  invariably  occupies  its  usual 
place  in  the  lumbar  region. 

By  far  the  most  common,  and  also  the  most  practically  im- 
portant, of  the  fixed  misplacements  of  the  kidney,  are  those  in 
which  the  organ  lies  within,  or  upon  the  brim  of,  the  pelvis. 
In  these  cases  the  misplaced  organ  is  liable  to  be  felt  during 
life,  either  through  the  abdominal  wall,  or 
the  vagina,  and  to  be  mistaken  for  some 
other  object;  if  it  lie  within  the  pelvis,  it 
may  embarrass  and  complicate  parturition. 

In  nineteen  cases  of  congenital  malposi- 
tion of  the  kidney,  which  I  have  been  able 
to 'collect  and  compare,  the  abnormality 
was,  in  every  instance,  confined  to  one 
kidney;  and  the  left  kidney  was  much 
more  commonly  affected  than  the  right 
(left  14,  right  5).  ' 

The  most  frequent  of  these  deviations 
was  to  find  the  kidney  lying  obliquely  on 
the  sacro-iliac  synchondrosis,  as  represent- 
ed in  Fig.  57.  In  some  of  the  cases,  the 
organ  was  fixed  beside  the  uterus,  or  trans- 
versely between  the  rectum  and  bladder, 
or  across  the  prominence  of  the  sacrum. 

Mr.  Canton  has  described  and  figured  a  curious  specimen, 
taken  from  a  man  who  died  (of  bronchitis)  at  the  age  of  twenty- 
sevea.  There  were  no  renal  symptoms  during  life.  The  right 
kidney  was  in  all  respects  normal ;  but  the  left  was  situated 
below,  and  between,  the  bifurcation  of  the  aorta,  as  shown  in 

32 


Left  kidney,  lying  on  the  left 
sacro-iliac  syDohroDdrosis. 
—(From  a  drawing  in  the 
poflseision  of  Dr.  Rienaud.) 
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Fig.  56.  Instead  of  presenting  the  ordinary  kidney-ahape,  the 
gland  was  rudely  oval,  and,  on  some  parte  of  its  sur&ce,  lobu- 
lated.  The  pelvis  of  the  organ  was  directed  almost  immediately 
forward,  and  the  npper  portion  of  the  nreter  was  dilated,  owing 
to  the  impaction  in  it  of  an  oxalate  of  lime  calculus,  weighing 
2J  drachms.    The  left  renal  arteries  were  two  in  number,  and 


sprang  from  the  fore  part  of  the  aorta  at  a  short  distance  above 
its  division.  The  sigmoid  flexare  of  the  colon  was  placed,  as 
represented  in  the  engraving,  on  the  right  side  of  the  kidney. 

It  rarely  happens  that  malpositions  of  this  class  produce  any 
evidence  of  their  existence  during'  life ;  hut  sometimes,  as  in  the 
two  following  cases,  the  misplaced  organ  forms  a  palpable  tumor 
in  the  abdomen,  which  is  liable  to  be  mistaken  for  something  of 
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a  more  serious  character ;  or,  in  the  female,  it  may  constitute  an 
obstacle  to  parturition. 

Case  I. — Left  kidney  malformed^  and  situated  over  the  left  sacro-iliac 
synchondrosis^  mistaken  for  an  abdominal  tumor,  {Durham^  Chiy's 
Hosp,  Eeports,  1860,  p.  407.) 

Mr.  W.  S.,  previonsly  in  good  health,  suffered,  at  the  age  of  forty- 
five,  from  a  severe  attack  of  fever.  During  his  recovery  he  noticed, 
lor  the  first  time,  a  tumor  deeply  seated  in  the  hypogastric  region, 
somewhat  on  the  left  of  the  middle  line.  This  tumor  was  found  on 
examination  to  be  oval  in  form,  somewhat  elastic  to  the  touch,  and 
fixed.  It  was  not  nodulated,  nor  did  it  present  any  distinctive  ele- 
vations or  depressions.  Manipulation  gave  rise  to  very  disagree- 
able sensations,  but  not  to  acute  pain.  Considerable  alarm  was  felt 
by  the  patient,  especially  as  some  members  of  his  family  had  died 
from  "  tumor  in  the  abdomen."  In  the  course  of  a  short  time,  when 
convalescence  from  the  fever  was  established,  a  second  opinion  was 
taken.  The  conclusion  arrived  at  was,  that  there  existed  in  the 
lower  part  of  the  abdomen  "  a  tumor  of  doubtful  character."  Iodine 
ointment  was  applied,  and  iodide  of  potassium  taken  internally.  The 
treatment  was  continued  for  some  time,  but,  of  course,  did  not  pro- 
duce the  slightest  effect  on  the  tumor.  Mr.  S.  never  thoroughly  re- 
covered his  health  and  strength,  and,  about  four  or  five  years  after 
his  attack  of  fever,  died  of  pulmonary  disease. 

Autopsy, — Upon  opening  the  abdomen,  it  was  at  once  seen  that  the 
supposed  tumor  was  nothing  more  than  the  lefl  kidney,  which  was 
situated  over  the  sacro-iliac  synchondrosis,  and  extended  somewhat 
on  the  promontory  of  the  sacrum,  and  also,  by  its  lower  part,  into 
the  true  pelvis.  The  colon  formed  no  sigmoid  flexure  in  the  left  iliac 
fossa,  but  passed  across  the  middle  line ;  and  the  commencement  of 
the  rectum  was  on  the  right  side  of  the  sacrum.  The  supra-renal 
capsule  was  in  its  normal  position.  The  kidney  presented  two  de- 
pressions, which  divided  its  surface  somewhat  indistinctly  into  three 
portions.  The  principal  arterial  supply  was  derived  directly  from 
the  aorta,  by  a  branch  coming  off  just  above  the  bifurcation;  a 
branch  of  the  common  iliac  artery  of  the  opposite  side,  and  a  branch 
of  the  internal  iliac  of  the  same  side,  also  supplied  different  parts  of 
the  organ.  There  was  one  principal  vein,  which  passed  from 
the  internal  and  posterior  part  of  the  kidney  into  the  vena  cava  iust 
above  the  junction  of  the  common  iliac  veins.  The  ureter  resulted 
from  the  junction  of  four  branches ;  of  these,  two  came  from  the 
upper  and  posterior  part,  while  the  two  principal  ones  came  from 
the  anterior  and  lower  part ;  these  branches  joined  one  another  about 
an  inch  from  their  several  points  of  exit  from  the  organ.  Thus  this 
kidney  presenteid  no  distinct  hilus,  nor,  consequently,  did  it  possess 
the  characteristic  kidney  shape.  The  ri^ht  kidney  was  in  its  natu- 
ral position,  and  both  glands  were  quite  healthy. 
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Case  II. — A  misplaced  left  kidney  offering  an  obstacle  to  parturition. 

CSohl,  cited  by  Bayer,  1,  c,  torn,  iii,  p.  774.) 

The  subject  of  this  observation  was  a  woman,  in  whom  the  left 
kidney  was  situated  deeply  on  the  inside  of  the  psoas  muscle.  In 
two  labors,  through  which  this  woman  had  passed,  a  tumor  was 
formed  each  time  on  the  left  side  of  the  pelvis,  which  excited  fixed 
and  increasing  pain  with  each  contraction  of  the  uterus ;  the  pas- 
sage of  the  head  was  thereby  retarded,  but  both  accouchements  were 
happily  accomplished. 

The  diagnosis  of  a  misplaced  kidney,  forming  a  pelvic  or  ab- 
dominal tumor,  rests  on  the  moderate  size  and  the  smooth 
elastic  feel  of  the  tumor,  together  with  the  existence  of  a  want 
of  fulness,  or  a  slight  hollowing,  of  the  corresponding  lumbar 
region,  denoting  the  absence  of  the  kidney  from  its  usual  place. 
The  shape  of  the  tumor,  when  reniform,  of  course  greatly  as- 
sists the  diagnosis;  but  in  a  large  msgority  of  such  malpositions 
the  peculiar  kidney  shape  is  not  preserved. 

B.  Movable  Kidneys. 
In  addition  to  the  references  on  p.  496,  see  : 

Hare — Med.  Times  and  Gaz.,  1868,  i,  p.  7,  &c.,  and  1860,  i,  p.  80. 

Oppolzer— Ibid.,  1857,  i,  676,  and  Clin.  Europ.,  1859,  No.  2. 

Fritz — Archives  Gen^rales,  1859,  Aug.  and  Sept. 

Henoch — Klinik  d.  Unterloibs-Krankh.     Berlin,  1858.     Bd.  iii,  p.  367. 

Becquet — Archives  G6n6rales,  1866,  Jan. 

Cases— See  Lancet,  1862,  ii,  p.  189;  1863,  i,  p.  621,  ii,  p.  368;  Med.  Times  and 

Gaz.,  1857,  p.  651 ;  1858,  i,  p.  331,  ii,  p.  36;  1859,  ii,  p.  426;  1860,  i,  p.  9; 

1864,  July  9th;  Midland  Journ.,  Jan.,  1868;  Prag.  Vierteljahrschr.,  Bd.  61. 

Vague  allusions  to  mobility  of  the  kidneys  are  found  in  the 
works  of  the  older  writers  (Mesu^  and  Riolan),  but  to  Rayer 
belongs  the  credit  of  having  first  pointed  out  the  practical  bear- 
ing of  this  condition,  and  the  symptoms  and  signs  by  which  it 
may  be  recognized  during  life.  In  this  country  the  subject  has 
been  ably  illustrated  by  Dr.  Hare,  under  whose  observation  no 
fewer  than  seven  cases  have  fallen.  Mr.  Durham  has  brought 
together  and  collated  all  the  instances  (10  in  number)  which,  up 
to  that  time  (1860)  had  been  verified  by  post-mortem  examina- 
tions. Oppolzer  and  Henoch,  in  Germany,  have  contributed  a 
number  of  cases;    Fritz  has  analyzed  all  the  cases  published 
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prior  to  1859;  and  in  the  present  year  Becquet  has  contributed 
an  essay  on  the  pathogenesis  of  movable  kidneys.  The  fol- 
lowing account  is  based  on  an  analysis  of  51  cases  derived  from 
the  sources  above  indicated. 

Physical  Signs  and  Symptcms. — The  kidneys,  in  their  normal 
state,  are  secured  in  their  position  by  a  thick  investment  of 
adipose  tissue,  and  a  reflection  of  the  peritoneum  which  passes 
over  their  anterior  surfaces ;  but,  under  certain  circumstances, 
one  or  both  kidneys  break  away  from  these  not  very  firm  atr 
tachments,  and  float  loose  amid  the  abdominal  viscera — ^no 
longer  bound  except  by  their  bloodvessels  and  excretory  ducts. 
The  degree  of  mobility  and  of  change  of  position  which  the 
kidney  acquires  in  these  cases  varies  greatly.  In  the  generality 
of  cases,  the  organ  descends,  when  the  patient  is  standing  up- 
right, below  the  margins  of  the  ribs,  and  occupies  a  diagonal 
position,  extending  from  below  upwards  and  outwards,  midway 
between  the  costal  border  and  the  umbilicus.  In  this  situation 
it  forms  an  oblong  tumor,  having  the  shape  and  feel  of  the 
kidney.  It  can  be  pushed  in  various  directions — upwards,  or 
downwards,  or  laterally — over  a  space  of  several  square  inches. 
In  persons  with  flaccid  bellies,  the  gland  can  be  actually  grasped  • 
with  the  hand;  and  a  sickening,  sinking  sensation  is  expe- 
rienced when  it  is  compressed ;  otherwise  it  is  usually  painless. 
When  the  patient  lies  horizontally,  the  displaced  kidney  can 
be  thrust  back  again  by  the  hand  into  its  natural  situation  in  the 
lumbar  region;  but  it  generally  resumes  its  unnatural  place 
when  the  pressure  is  withdrawn.  The  respiratory  movements 
and  the  posture  of  the  body  exercise  a  marked  influence  c»i  the 
position  of  a  movable  kidney.  Deep  inspiration  causes-  it  to 
descend,  and  deep  expiration  to  ascend;  it  falls  over  to  the 
linea  alba,  or  in  the  opposite  direction,  as  the  body  is  inclined 
to  this  or  that  side.  In  the  slighter  cases,  half  or  three-quarters 
of  the  length  of  the  organ  is  palpable  through  the  soft  abdo- 
minal walls,  along  the  borders  of  the  false  ribs ;  but  the  dis- 
placement is  generally  more  considerable  than  this.  In  a  case 
mentioned  by  Johnson  the  kidney  had  drifted  below  the  um- 
bilicus ;  in  another,  related  by  Day,  the  kidney  lay  in  the  iliac 
fossa,  and  could  be  moved  hither  and  thither  over-  a  space  of 
three  or  four  inches.  When  the  patient  reclines,  the  displaced 
organ  occupies  a  higher  position  than  after  long  standing  or 
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walking.  Percussion  does  not  yield  a  dull  sound  over^a  movable 
kidney,  but  a  muffled  tympanitic  note.  When  the  loins  are 
examined,  a  flattening  or  slight  hollowing  of  the  renal  region, 
on  the  side  of  the  displacement,  is  perceived,  and  the  percussion 
note  is  tympanitic,  showing  that  the  absent  kidney  is  replaced 
by  intestine.  When  the  organ  is  thrust  back  by  the  hand  into 
its  original  position,  the  natural  bulging  in  the  loin  is  restored, 
and  the  bowel  sound  disappears. 

The  subjective  symptoms  are  somewhat  vague.  There  is 
usually  a  feeling,  more  or  less  intense,  of  dragging  and  weight 
in  the  abdomen ;  sometimes  it  amounts  to  no  more  than  a  dull 
uneasiness,  chiefly  perceived  after  prolonged  standing  or  exer- 
cise. The  movements  of  the  displaced  organs  are  distinctly 
perceived  by  some  patients ;  in  one  instance  they  were  mistaken 
for  the  supposed  movements  of  a  child  in  the  womb.  Severe 
paroxysms,  resembling  nephritic  colic,  occurred  in  some  cases. 
Two  of  Rayer's  cases  had  neuralgic  pains  running  in  the  course 
of  the  anterior  crural  and  sciatic  nerves.  Constipation  appears 
always  to  aggravate  the  sensations  of  the  patient.  Conscious- 
ness of  the  existence  of  a  tumor  within  the  abdomen  seems  to 
produce  a  hypochondriacal  state  in  some  individuals. 

The  secretion  of  urine,  which  is  always  healthy,  goes  on  gene- 
rally without  the  least  alteration ;  but  in  one  of  Jago's  cases 
there  was  urgency  of  micturition  when  the  kidney  was  pressed 
towards  the  pubes,  and  in  one  of  Henoch's  cases  the  same  symp- 
tom occasionally  occurred  on  long  standing. 

The  only  complications  (not  clearly  accidental)  observed  were, 
epigastric  pulsation,  and  congestion  and  enlargement  of  the  dis- 
placed kidney:  in  three  cases  (perhaps  four)  hydronephritic 
distension  of  the  renal  pelvis  existed. 

The  two  following  examples  furnish  typical  illustrations  of 
movable  kidneys  : 

Case  I. — Mrs.  D.,  aet.  36,  the  mother  of  several  children,  had  been 
occasionally  under  Dr.  Hare's  care  for  several  years.  She  had  suf- 
fered from  anaomia  and  oligo-monorrhoea,  but  got  quite  well  of  these. 
She  had  afterwards  an  attack  of  gastrodynia,  when  she  had  also 
much  languor  and  debility,  with  weight  and  sinking  sensation  at  the 
epigastrium. 

In  the  spring  of  1852,  Dr.  Hare  attended  her  for  a  slight  bronchial 
attack;  when  she  got  better  of  that  she  complained  of  a  "beating* 
sensation"  down  the  middle  of  the  abdomen,  and  also  of  having  at 
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the  upper  part  of  it,  on  each  side,  "  some  swellings  which  on  pressure 
slippea  up  under  the  rihs."  She  had  had  a  sinking  sensation  at  the 
epigastrium  for  years,  but  it  was  only  about  twelve  months  that  she 
had  felt,  on  applying  her  hand  there,  a  tumor  in  one  (the  right  ?) 
hypochondrium,  and  about  four  weeks,  another  on  the  other  side. 
The  aortic  impulse  had  been  troublesome  for  five  weeks  past. 

On  making  an  examination  of  the  abdomen  (which  was  rather 
thin,  and  of  short  antero-posterior  diameter,  while  the  parietes  were 
also  flaccid),  the  aortic  impulse  was  found  to  extend  from  the  upper 
part  of  the  epigastrium  to  more  than  an  inch  below  the  umbilicus, 
and  it  was  exceedingly  well  marked  and  strong.  The  left  kidney 
was  situated  lower  than  usual,  but  readily  glided  when  pressed  upon, 
from  under  the  fingers,  deep  into  the  hypochondriac  region,  while, 
on  the  other  hand,  it  might  be  pushed  some  distance  downwards : 
the  right  kidney  presented  the  same  phenomena,  except  that  it  was 


Fig.  59. 


Biftgram  showing  the  yarying  positions  of  the  kidneys  in  the  ease  of  Mrs.  B. 
gins  of  costal  cartilages.    B.  Right  kidney;  ordinary  position  when  patii 


A  A.  Mar. 

o p— . o ^  ,  ^  r patient  is  in  re- 

camhent  position.    G  C.  Ditto,  on  deep  inspiration.    D  D.  Ditto,  position  to  which  it 
can  be  moyed.    E  F.  Left  kidney  ;  changes  in  position  of. — (After  Hare.) 


much  more  mobile,  and  could  be  detruded  downwards  so  far,  that 
the  whole  of  it  could  be  felt  some  distance  below  the  costal  car- 
tilages, and  its  form  well  made  out,  owing  to  the  thinness  of  the 
panetes.    (See  Fig.  59.) 

A  belladonna  plaster  was  applied  to  the  abdomen,  and  some  tinct. 
ferri  sesquichlor.  and  tinct.  calumbffi  were  given.  The  patient  was 
afterwards  seen  several  times  by  Dr.  Hare,  and  a^ain  very  recently : 
at  times  she  had  been  free  from  all  renal  pains,  but  lately  she  had 
again  felt  somewhat  weaker,  and  she  had  had  more,  both  of  the  ab- 
dominal impulse,  and  of  the  dragging  sensation  in  the  loins,  though 
the  pain  was  by  no  means  so  much  tnere  as  it  was  a  few  years  ago. 
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On  examining  the  abdomen,  the  mobility  of  the  kidneys  (especially 
of  the  left  one)  appeared  to  be  less  than  formerly,  thoagh  that  of 
the  right  one  was  still  very  notable.  (Hare,  Med.  Times  and  (jas., 
1868, 1,  p.  86.) 

Cask  II. — A  woman,  aged  forty-three,  was  admitted  into  the 
Chants  (Paris)  on  Dec.  13,  1836. 

She  was  of  a  phlegmatic  temperament  and  spare  habit ;  but  stated 
that  she  had  never  been  laid  up  until  the  last  eijght  days,  daring 
which  she  had  suffered  from  colicky  diarrhoea.  The  tongue  was 
dirty  reddish  at  the  point,  white  in  the  centre.  There  were  anorexia 
and  thirst.  The  abdomen  was  slightly  tender  on  pressure — no  nau- 
sea or  vomiting. 

On  examining  the  abdomen,  th6re  was  felt  on  the  right  side,  below 
the  liver,  a  hard  smooth  tumor,  having  the  form  of  the  kidney.  Its 
outlines  could  be  plainly  traced  j  it  was  movable;  and  could,  so  to 
speak,  be  grasped  with  the  hand,  and  pushed  almost  as  low  as  the 
umbilicus,  or  thrust  under  the  liver.  The  tumor  was  so  isolated 
from  the  liver,  that  it  could  not  be  confounded  with  that  organ,  nor 
with  the  gall  bladder.  In  the  corresponding  lumbar  region,  a  hol- 
low was  felt.  The  position  of  the  left  kidney  could  not  be  exactly 
determined.  The  patient  stated  that  she  felt  a  dragging  in  the  ab- 
domen towards  the  umbilicus ;  but  she  added  that  this  pain  encircled 
the  loins :  her  answers  showed  that,  in  addition  to  the  passing  de- 
rangement of  the  digestive  organs,  there  was  superadded  an  habitual 
ailment  resembling  hypochondria. 

There  was  no  pain  in  the  corresponding  thigh,  nothing  unnatural 
in  the  urine,  and  never  any  interruption  to  its  flow. 

The  patient  had  been  once  pregnant,  and  had  had  two  miscarri- 
ages. By  diet  and  repose  the  slight  gastro-intestinal  disturbance 
speedily  subsided ;  but  the  tumor  and  the  pains  (real  or  exagger- 
ated) in  the  abdomen,  back,  &c.,  remained. 

A  diachylon  plaster  was  placed  on  the  belly,  and  over  this  a  tight 
bandage,  which  exercised  a  strong  pressure  on  the  contents  of  the 
abdomen.  The  patient,  who  the  evening  before  had  stated  that 
standing  and  walking  aggravated  the  abdominal  pains,  felt  relief 
from  the  application  of  the  bandage. 

She  left  the  hospital  Dec.  22,  1836,  feeling  scarcely  any  or  no  pain 
in  the  belly.  But  it  was  remarked  that  there  was  that  exaggera- 
tion and  want  of  precision  in  her  answers  to  questions,  so  common 
among  hypochondriacs.     (Rayer,  1.  c,  iii,  p.  784.) 

Etiology. — Mobility  of  the  kidneys  is  much  more  common  in 
women  than  in  men ;  and  more  common  on  the  right  side  than 
the  left.  Of  the  fifty-one  cases  which  I  have  been  able  to  col- 
lect, forty-six  wore  women  and  only  five  men.  In  forty-six 
cases,  information  is  given  as  to  the  side  affected: 

In  28  the  right  kidney  alone  was  movable. 

—  8  the  left  kidney  alone  was  movable. 

—  10  both  kidneys  were  movable. 
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The  age  of  the  patients  varied  from  eighteen  to  sixty-five 
years — ^the  general  range  being  between  twenty-five  and  forty, 
which  corresponds  roughly  to  the  childbearing  period  in  wo- 
men. 

In  a  large  number  of  the  cases  no  clear  determining  cause 
could  be  indicated ;  in  several  instances  the  affection  was  attri- 
buted to  the  eftects  of  repeated  or  protracted  labors.  In  one 
case,  related  by  Henoch,  the  right  kidney  became  movable  after 
a  blow  on  the  right  loin :  in  another,  which  may  be  here  quoted, 
from  the  same  author,  both  kidneys  became  movable  after  a  fall 
from  a  horse. 

Case  III. — A  military  officer  fell  from  his  horse  some  years  pre- 
viously in  executing  a  manoeuvre,  and  descended  on  his  feet,  with  vio- 
lent concussion  of  the  entire  body,  but  no  immediate  evil  results  fol- 
lowed. About  half  a  year  after,  he  suddenly  discovered  a  swelling  in 
the  belly  near  the  navel ;  a  few  months  later,  a  second  similar  swelling 
was  perceived  on  the  left  side,  which  was  supposed  to  be  an  enlarged 
spleen.  A  celebrated  surgeon,  whom  he  consulted,  judged  the  tu- 
mors, on  account  of  their  mobility,  to  be  enlarged  mesenteric  glands, 
and  recommended  the  use  of  Carlsbad  waters,  but  of  course,  with- 
out any  effect. 

When  examined  by  Henoch,  the  following  condition  was  found : 
In  the  upright  position  of  the  patient,  who  was  somewhat  thin,  two 
slight  prominences  were  visible,  one  on  each  side  of  the  navel,  and 
about  two  inches  distant  therefrom.  These  prominences  yielded  a 
sonorous  sound  on  percussion,  and  revealed  themselves  on  palpation 
as  smooth  oblong  tumors,  about  the  size  of  goose  eggs,  with  rounded 
margins.  The  position  and  form  of  the  swelTings  were  perfectly  sym- 
metrical. Strong  pressure  upon  them  did  not  exactly  excite  pain, 
but  caused  a  sensation  resembling,  as  the  patient  said,  that  pro- 
duced by  squeezing  the  testicles.  TBy  continuous  pressure  upwards 
and  backwards,  both  tumors  could  be  easily  thrust  into  the  lumbar 
regions ;  but  they  resumed  their  old  position  when  the  pressure  was 
withdrawn.  The  tumors  also  disappeared  when  the  patient  re- 
clined on  the  back,  but  on  resumption  of  the  upright  posture  they 
became  again  perceptible  in  a  short  time.  When  the  patient  lay 
quietly  on  his  back,  he  could  render  the  vanished  tumors  again  pal- 
pable, by  strongly  pressing  with  his  thumbs  in  the  lumbar  region ; 
the  tumors  then  sprang  forward  with  elasticity.  The  lumbar  re- 
gions, when  the  patient  stood  upright,  were  somewhat  sunk  in. 
There  were  no  urinary  symptoms.  The  only  inconvenience  which 
the  patient  experienced,  consisted  in  an  unpleasant  dragging  sensa- 
tion in  the  standing  position,  which  evidently  depended  on  the 
weight  of  the  depressed  organs.  He  also  complained  of  diminish- 
ing strength  in  the  lower  limbs ;  this  was  not,  however,  due  to  the 
mobility  of  the  kidneys,  but,  as  was  proved  later,  to  a  commencing 
tabes  dorsalis.  An  abdominal  bandage  did  not  in  this  case  produce 
any  good  effect.    (Henoch,  1.  c,  Bd.  hi,  p.  368.) 
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The  disproportionate  frequency  of  mobility  of  the  kidney  in 
the  female  sex,  and  on  the  right  side  of  the  body,  indicates 
that  tight  lacing  is  probably  not  without  effect  in  dislodging 
the  kidney  and  rendering  it  movable.  Cruveilhier  remarks :  "  I 
have  often  observed,  in  women  who  wore  tight  stays,  the  right 
kidney  to  lie  sometimes  in  the  right  iliac  fossa,  sometimes  in 
front  of  the  sacro-iliac  synchondrosis,  sometimes  even  in  front 
of  the  vertebral  column,  at  the  level  of  the  adherent  border  of 
the  mesentery,  in  the  substance  of  which  it  was  placed.  The 
kidney,  thus  accidentally  displaced,  enjoys  a  certain  mobility. 
This  displacement  of  the  kidney  arises,  when  the  pressure, 
exercised  on  the  liver  by  the  stays,  dislodges  the  right  kidney 
from  the  kind  of  niche  which  it  occupies  on  the  under  surface 
of  this  organ. 

"If  the  left  kidney  is  not  so  frequently  displaced  as  the 
right,  that  is  owing  to  the  fact  that  the  left  hypochondrium 
occupied  by  the  spleen  and  the  great  end  of  the  stomach,  bears 
the  pressure  of  the  stays  with  much  more  impunity  than  the 
right."     (Cruveilhier,  Descriptive  Anat.,  vol.  iii.) 

Rapid  emaciation  in  obese  persons,  and  the  removal  of  the  cap- 
sule of  adipose  tissue  which  naturally  invests  the  kidney,  seem, 
in  some  instances,  to  have  favored  or  determined  the  mobility  of 
the  organ.  Oppolzer  states,  that  in  the  cases  which  he  had  an 
opportunity  of  examining,  the  patients  dying  of  some  other  dis- 
ease, there- had  always  been  observable  a  deficiency  of  the 
cushion  of  fat  about  the  kidney.  In  a  case  dissected  by  Mr.  J. 
Adams,  "  the  only  peculiarity  remarkable  was,  that  the  kidney 
appeared  bound  down  in  its  situation  more  loosely  than  usual, 
and  the  old  lady,  from  having  been  very  fat,  had  become  some- 
what thinner,  and  her  integuments  appeared  very  lax  through- 
out."    (Med.  Times  and  Gaz.,  1857,  i,  p.  651.) 

Rayer  mentipns  a  case  in  which  it  appeared  probable  that 
the  kidney  was  dragged  down,  or  at  least  left  free  to  descend 
from  its  own  weight,  in  consequence  of  displacement  of  the 
peritoneum,  from  a  hernia  of  the  caecum. 

The  coincidence  of  hydronephrosis  in  so  many  as  three,  if 
not  four,  cases,  can  scarcely  be  regarded  as  accidental.  The 
pressure  of  the  distended  pelvis,  and  the  increased  weight  of 
the  organ,  had  probably  an  important  influence  in  dragging 
the  kidney  from  its  natural  situation. 
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Becquet  has  proposed  a  somewhat  novel  theory  for  the 
production  of  movable  kidneys  in  women.  In  the  cases  en- 
countered by  him,  there  was  a  striking  coincidence  of  time 
between  the  displacement  of  the  kidney  and  the  menstrual 
period;  and  he  was  led  to  believe,  that  the  kidney  became 
congested  and  tumefied  at  these  periods,  and  that  displacement 
was  the  consequence  of  its  increased  volume  and  weight.  He 
thus  explains  himself:  "  On  the  breaking  forth  of  the  men- 
strual flux,  the  kidneys  are  associated  in  the  congestion  of 
the  generative  organs,  and  become  swelled.  This  fact,  less 
rare  doubtless  than  is  usually  supposed,  perhaps  even  physio- 
logical, does  it  not  explain  the  renal  pain  so  often  felt  at  the 
menstrual  periods,  especially  in  women  who  are  subject  to 
dysmenorrhagia  ?" 

"  Thus  swelled  and  rendered  heavier,  the  kidney,  and  es- 
pecially the  right  kidney,  strains  the  feeble  attachments  which 
retain  it,  and  tends  to  start  out  of  its  place.  Soon  the  conges- 
tion subsides,  and  the  organ  returns  to  its  original  position; 
a  second  congestion  displaces  it  further;  and  a  third  further 
still :  the  kidney,  becoming  each  time  heavier  from  the  incom- 
pleteness of  the  resolution,  comes  to  occupy  a  lower  position ; 
and  thus  gradually,  and  at  length,  but  not  without  suffering, 
breaks  loose,  and  floats  in  the  abdominal  cavity."  (Arch.  Q6n. 
1865,  i,  p.  21.) 

But  although,  in  a  majority  of  the  cases,  mobility  of  the 
kidney  appears  to  have  been  acquired  from  some  accident  or 
circumstance  arising  in  the  course  of  life,  there  are  instances 
in  whiSh  a  congenital  anomaly  in  the  anatomical  connections 
of  the  gland  has  evidently  operated  to  favor  its  production. 
In  two  cases,^  the  peritoneum  was  found  reflected  over  the  pos- 
terior, as  well  as  the  anterior,  surface  of  the  kidney,  so  as  to 
inclose  it  within  a  fold  of  peritoneum,  or  mesonephron,  which 
permitted  the  organ  very  considerable  motion  in  the  abdomen. 
Mr.  Durham  examined  the  body  of  a  woman,  aged  34,  in  which 
the  left  kidney  was  very  movable.  He  found  the  descending 
colon  much  nearer  the  middle  line  than  usual,  and,  instead  of 
forming  the  sigmoid  flexure  in  the  left  iliac  fossa,  it  turned 
across  the  lumbar  vertebrae,  and  passed  down  into  the  pelvis  on 

»  Dp.  Priestley's  case — Med.  Times  and  Gaz.,  1857,  i,  268 ;  and  Girard's  case^ 
cited  by  Bayer,  1.  c,  iii,  p.  798. 
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the  right  side  of  the  sacrum.  It  was  manifest  that  the  mobility 
of  the  kidney  in  this  instance,  depended,  in  great  measure,  on 
the  abnormal  arrangement  of  the  peritoneum,  necessarily  asso- 
ciated with  the  malposition  of  the  colon.  So  far,  therefore,  it 
must  be  regarded  as  congenital.  When  traced  from  the  side  of 
the  vertebral  column,  the  peritoneum,  instead  of  passing  over 
the  anterior  surface  of  the  kidney,  only  just  touched  the  lower 
part  of  its  inner  border,  and  then,  having  formed  the  descending 
mesocolon,  again  touched  its  outer  border.  The  lesser  sac  of  the 
peritoneum  also,  instead  of  being  conjQned  to  its  ordinary  limits, 
passed  so  far  to  the  left  as  to  cover  the  posterior  surface  of  the 
spleen,  and  so  far  downwards  as  to  touch,  and  be  reflected  from, 
the  upper  border  of  the  kidney.  Thus  there  was  no  distinct 
mesonephron;  but  the  kidney,  instead  of  being  supported  and 
kept  down  by  a  single  layer  of  peritoneum,  was  left  free  to  move 
between  and  beneath  three  diverging  layers.  Upon  dissection 
it  was  further  found,  that  there  was  scarcely  any  fat  in  the 
lumbar  region,  but  a  quantity  of  very  loose  areolar  tissue. 
(Guy's  Hosp.  Rep.  1860.) 

The  diagnosis  of  movable  kidneys  is  chiefly  important,  from 
the  risk  of  confounding  an  ailment  which  is  comparatively 
trifling,  with  some  graver  disease.  In  a  considerable  number 
of  instances,  the  aftection  was  long  mistaken  by  the  patient  and 
his  medical  attendants  for  a  tumor  within  the  abdomen ;  and 
the  patient  was  subjected,  in  addition  to  the  alarm  which  such 
a  notion  necessarily  engendered,  to  heroic  and  exhausting  or 
troublesome  plans  of  treatment.  The  diagnosis  is  indeed  gene- 
rally easy ;  and  the  errors  committed  have  arisen,  from  the  pos- 
sibility of  this  condition  not  having  been  present  to  the  mind  of 
the  practitioner,  rather  than  from  the  inherent  obscurity  of  the 
case. 

A  movable  tumor  having  the  size  and  shape  of  the  kidney, 
or  approaching  thereto,  is  found  on  either  side  of  the  abdomen, 
generally  in  the  hypochondriac  region ;  it  can  be  pushed  into 
the  lumbar  space,  and  again  out  of  it,  at  will,  by  the  thumb 
and  fingers.  When  the  corresponding  loin  is  examined,  the 
absence  of  the  kidney  from  its  usual  place  is  rendered  evident, 
by  the  flattening  or  hollowing  of  the  part,  and  by  the  tympa- 
nitic note  yielded  on  percussion.  It  is  only  in  very  obese  indi- 
viduals, and  in  cases  where  the  displacement  and  mobility  are 
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slight,  that  any  difficulty  can  arise.  It  must  be  remembered, 
that  the  displaced  organ  sometimes  contracts  adhesions  in  its 
new  position,  and  thereby  loses,  partly  or  wholly,  its  freedom  of 
movement. 

Treatment. — ^Persons  with  movable  kidneys  do  not,  usually, 
suffer  serious  inconvenience  therefrom ;  and  the  affection  gene- 
rally persists  without  much  change  for  an  indefinite  period. 
The  dragging  sensations  in  the  abdomen  were,  in  most  of  the 
cases,  reUeved  by  wearing  a  tight  elastic  bandage  round  the 
loins ;  in  other  cases  no  benefit  was  experienced  from  this  treat- 
ment. If  there  be  anaemia,  or  other  disorder  of  health,  the 
removal  of  this  by  appropriate  remedies  is  of  course  to  be  at- 
tempted. Restoration  of  the  tone  of  the  abdominal  muscles, 
which,  in  most  cases,  are  relaxed  and  flaccid,  is  probably  the 
most  effective  means  of  reducing  to  a  minimum  the  inconve- 
niences which  attend  on  mobility  of  the  kidneys.  To  this  end, 
ferruginous  and  other  tonics,  and  shower  baths,  with  avoidance 
of  fatiguing  exercise,  seem  to  be  the  means  best  adapted.  A 
curious  case  is  recorded  by  Dr.  Hare,  in  which  the  mobility  of 
the  kidneys  were  markedly  diminished  after  two  pregnancies ; 
the  steady  pressure  of  the  gravid  uterus  having  apparently 
acted  as  a  mechanical  support  to  the  dislodged  organs. 

In  cases  like  those  described  by  Becquet,  in  which  the  dis- 
placement is  accompanied  with  violent  paroxysmal  pains  in  the 
loins,  and  coincidence  of  the  menstrual  flux,  complete  repose 
should  be  prescribed  during  the  attacks,  and  hot  poultices,  or 
even  leeches,  applied  to  the  seat  of  pain.  In  the  intervals  of 
the  paroxysms  Becquet  reconmiends  the  employment  of  hydro- 
therapeutic  means. 

The  regulation  of  the  bowels  is  a  point  to  be  carefully  at- 
tended to.  Accumulation  of  faecal  matter  in  the  large  intestines 
invariably  aggravates  the  inconveniences  of  movable  kidneys. 
Tight  lacing  and  all  violent  modes  of  exercise  (equitation, 
dancing)  should  of  course  be  strictly  forbidden. 

n. — ANOMALIES   OF  FORM. 

Deviations  from  the  normal  shape  of  the  kidneys  may  exist 
congenitally,  or  be  produced  in  after  life  by  the  pressure  of 
tumors  or  of  enlargements  of  the  neighboring  organs.     Some  of 
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these  malformations  have  been  already  noticed,  in  treating  of 
fixed  misplacements  of  the  kidney. 

The  lobulated  character  of  the  gland,  which  is  natural  to  it  in 
the  fcetal  state,  sometimes  persists  more  or  less  throughout  life. 
Sometimes  one  kidney  is  twice  or  thrice  as  large  as  its  fellow, 
although  both  may  be  perfectly  healthy — an  anomaly  probably 
due  to  deficient  development  of  one  renal  artery. 

The  pelvis  of  the  kidney,  and  the  ureter,  sometimes  present 
curious  anomalies.  Mr.  H.  Thompson  encountered  a  kidney 
with  two  pelves,  which  united  into  a  single  ureter  about  an  inch 
below  their  necks  (Path.  Soc.  Trans,  vi,  267).  In  a  case  recorded 
by  Mr.  Wood  (Ibid,  vii,  261),  the  left  kidney  had  two  ureters, 
which  continued  distinct  until  within  an  inch  of  the  bladder. 
The  right  kidney  of  the  same  patient  had,  in  addition  to  a  ureter 
which  entered  the  bladder  at  the  usual  place,  an  aberrant  ureter, 
connected  with  a  dilatation  (partial  hydronephrosis)  at  the  upper 
extremity  of  the  kidney ;  this  aberrant  duct  was  as  thick  as  a 
goose-quill,  sacculated,  and  opened  into  the  bladder  close  to  the 
exit  of  the  urethra. 

Horseshoe  kidney, — The  most  common  deviation  from  the  nor- 
mal shape  of  the  kidney,  consists  in  the  fusion  of  the  two  organs 
into  one,  by  an  intermediate  transverse  portion,  or  isthmus, 
which  connects  their  lower  ends  across  the  spine,  so  as  to  form 
a  crescent  or  horseshoe.    Fig.  60  represents  a  specimen  which 

Fig.  60. 


Horseshoe  kidney. 

I  removed  some  years  ago,  from  the  body  of  a  patient  who  died 
of  phthisis  in  the  Royal  Infirmary.    The  two  halves  of  a  horse- 
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shoe  kidney  are  usually  complete  and  perfect  in  themselves,  and 
possess  each  a  separate  pelvis  and  ureter.  The  transverse  portion 
is  generally  composed  of  proper  secreting  structure ;  but  some- 
times it  consists  merely  of  condensed  fibrous  tissue.  The  con- 
cavity of  the  crescent  is  always  directed  upwards ;  and  the  ure- 
ters generally  descend  in  front  of  the  transverse  portion — ^bnt 
sometimes,  according  to  Wilks,  behind  it.  In  a  drawing  pos- 
sessed by  my  colleague,  Dr.  Renaud,  the  two  ureters  of  a  horse- 
shoe kidney  are  seen  to  cross  each  other  on  their  way  to  the 
bladder.  The  arterial  supply  of  a  horseshoe  kidney  always  pre- 
sents some  departure  from  the  ordinary  distribution. 

This  deformity  does  not  occasion  any  derangement  in  the 
secretion  of  urine,  provided  the  organ  remain  healthy.  Rayer 
reminds  practical  men,  that  in  thin  persons,  with  flaccid  bellies, 
the  transverse  portion  of  a  horseshoe  kidney  may  give  the  feel 
of  a  morbid  growth  in  the  abdomen ;  and  that  suppuration  and 
dilatation  of  the  pelvis  of  such  a  kidney  may  occasion  a  tumor, 
which,  from  its  central  position  near  the  spine,  would  lead  an 
observer  away  from  the  idea  of  pyonephrosis,  unless  the  possi- 
bility of  this  deformity  were  borne  in  mind. 

III. — ANOMALIES   OF  NUMBER. 

Rayer  cites  a  number  of  instances  in  which  there  existed  one 
or  two  supernumerary  kidneys,  each  with  its  separate  excretory 
duot.  The  same  author  cites  examples  of  still-born  infants,  pre- 
senting a  complete  absence  of  both  kidneys,  together  with  the 
ureters  and  bladder.  In  acephalous  monsters  this  abnormity 
appears  to  be  not  uncommon. 

Solitary  kidney. — The  absence  of  one  kidney  has  been  repeat- 
edly observed  in  the  bodies  of  persons,  who  presented  no  de- 
rangement of  the  urinary  function  during  life.  The  existing 
organ,  in  such  cases,  is  always  hypertrophied ;  and  so  long  as  it 
remains  healthy,  the  secretion  of  urine  is  carried  on  without 
appreciable  defect.  But  if  the  solitary  kidney  become  inflamed, 
or  its  excretory  duct  obstructed  by  the  impaction  of  a  calculus, 
or  the  pressure  of  a  tumor,  alarming  symptoms  speedily  make 
their  appearance,  accompanied  with  partial  or  total  suppression 
of  urine,  ending  in  fatal  ursemia. 
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Of  fourteen  cases  of  solitary  kidney  collated  by  Mosler,* 
death  was  caused  in  nine,  by  the  impaction  of  a  calculus  in  the 
ureter.  In  the  remainder,  death  resulted  from  various  causes— 
inflammation  of  the  kidney,  pressure  of  a  cancerous  tumor  on 
the  ureter,  impeded  flow  of  urine  from  congenital  phymosis. 
Three-fourths  of  the  cases  were  males.  The  two  sides  were 
affected  with  almost  equal  frequency.  One  was  a  male  infant 
seven  days  old ;  another  a  girl  of  fifteen  years ;  most  of  the 
cases  had  attained  middle  age — ^the  oldest  was  sixty.  In  twelve 
of  the  cases,  the  defect  was  congenital ;  in  two,  it  had  been  ac- 
quired later  in  life  through  destruction  of  the  opposite  organ. 
The  renal  vessels  and  the  ureter  of  the  defective  side  were 
always  absent  in  the  congenital  cases.  The  corresponding 
supra-renal  capsule  was  likewise  generally  wanting  when  the 
defect  was  congenital.' 

1  Archiv  d.  Heilk.  1S68,  p.  290. 

*  In  addition  to  the  cases  coUected  by  Bayer  and  Mosler,  the  following  exam- 

Sles  of  solitary  kidney  may  be  referred  to:  Ghirrod — Lancet,  1863,  ii,  p.  724; 
ele— Path.  Soc.  Trans.  1861-2,  p.  882;  Sydney  Jones— Ibid.,  vol.  viii,  p.  279; 
Knrchison — Ibid.,  toI.  x,  p.  190;  Hillier— Ibid.,  vol.  xv,  p.  46. 
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Abscess  of  the  kidney,  376 

Abscesses — multiple    in    the     kidney, 

878 
Acid  of  the  urine,  38 
Albumen  in  the  urine,  127 

tests  for,  127 

quantitative  estimation  of,  129 

clinical  significance,  130 

causes  of,  131 

modified,  130 
Albuminuria,  temporary,  133 

permanent,  135 

experiments  on  the  production 
of,  276 

in  diabetes,  177 

in  connection  with  pregnancy, 
290 

saturnine,  132 
Alkaline  urine,  from  ammonia,  43 

from  food,  37 

from  medicines,  41 

from  the  cold  bath,  42 

from  disease,  42 
Amblyopia,  in  Bright's  disease,  349 

in  diabetes,  183 
Ammoniacal  urine,  43 
Amyloid  degeneration  of  the  kidneys, 

325 
Amyloid  substance  in  the  liver,  187 
Anatomy  of  the  kidney — note  on,  299 
Anazoturia,  158 

Anomalies  of  position  of  the  kidneys, 
496 

form  of  ditto,  509 

number  of  ditto,  611 
Apparatus  for  urine-testing,  21 
Azoturia,  92 

Baruria,  note,  93 

Bile  in  urine,  tests  for,  30 

Bilharzia  h»matobia,  489 

Blood  in  urine — see  HsBmaturia. 

Bran  cakes,  196 

Bright's  disease — general,  296 
classification  of,  296 
general  etiology  of,  800 
oneness,  or  multiformity  of,  328 
secondary  afiTections  in,  840 


Bright's  disease — acute,  805 

anatomical  characters  of,  805 

course  and  symptoms  of,  807 

diagnosis  of,  811 

prognosis  in,  812 

etiology  of,  818 

treatment  of,  318 
Bright's  disease — chronic,  317 

anatomical  changes  in  the  kid- 
neys in,  817 

granular  red  kidney  in,  820 

smooth  white  kidney  in,  817 

lardaceous  kidney  in,  825 

course  and  symptoms  of,  328 

duration  of,  380 

urine  in,  836 

dropsy  in,  889 

complications  of,  840 

and  phthisis,  841 

and  neart  disease,  846 

diagnosis  of,  862 

prognosis  of,  864 

treatment  of,  867 

Calculus,  urinary,  214 

general  etiology  of,  214 

Calculi,  urinary,  217 

classification  of,  217 
origin  and  growth,  217 
varieties  of,  219 
diagnosis  of  species  of,  280 
medical  treatment  of,  288 
preventive  treatment  of,  238 
solvent  treatment  of,  287 

Calculi,  renal — see  Concretions  in  the 
Kidneys. 

Calculi — blood  and  fibrinous,  227 

Calculi— prostatic,  228 

Cancer  of  the  kidney,  488 

Cancer  of  the  kidney — primary,  484 
morbid  anatomy  of,  484 
etiology  of,  488 
symptoms  and  signs  of,  489 
baamaturia  in,  4& 
diagnosis  of,  447 
duration  of,  442 
treatment  of,  460 

Cancer  of  the  kidney — secondary,  451 
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Cancerous  matter  in  urine,  117 
Carbonate  of  lime  in  urine,  84 
Carbonate  of  lime  calculi,  226 
Casts  of  tubes,  100 

clinical  significance  of,  104 
Cataract,  diabetic,  188 
Chlorine  and  the  chlorides,  84 

excretion  of,  86 
Chylous  urine,  269 

cases  of,  268 

course  of,  261 

etiology  of,  269 

pathology  of,  270 

treatment  of,  274 
Color  of  the  urine,  27 
Colic,  nephritic,  401 
Coma,  ursemic,  860 
Composition  of  the  urine,  18 
Concretions  in  the  kidneys,  400 

in  new-born  infants,  400 

symptoms  of,  401 

diagnosis  of,  402 

treatment  of,  408 
Congestion  of  the  kidneys,  276 

active,  279 

passive,  284 

connection  of  with    pregnancy 
and  eclampsia,  289 
Confervoid  growths  in  the  urine,  128 
Convulsions,  puerperal,  urine  in,  289 
Convulsions,  ursemic,  849 
Creatine  and  creatinine,  76,  869 
Cystine  in  urine,  68 
Cystine  calculi,  222 

solvent  treatment  of,  267 
Cysts  in  the  kidney,  821,  428 
Cystic  degeneration  of  the  kidneys,  428 

congenital,  424 

in  adults,  426 

Density  of  the  urine,  31 
Deposits  in  the  urine,  22,  48,  96 
Diabetes  insipidus,  162 

etiology  of,  168 

course  and  symptoms  of,  166 

duration  of,  168 

morbid  anatomy  of,  169 

cases  of,  169 

nature  of,  164 

diagnosis  of,  166 

prognosis  of,  166 

treatment  of,  167 
Diabetes  insipidus  with  minute  traces 

of  sugar,  168 
Diabetes  mellitus,  170 

etiology  of,  171 

symptoms  of,  176 

course,  duration,  termination  of, 
180 

complications  of,  181 

morbid  anatomy  of,  186 

theoretical  considerationB  on,  187 


Diabetes,  diagnosis  of,  192 

prognosis  in,  192 

treatment  of,  194 
Diabetes,  artificial,  190 
Diabetes,  intermittent,  210 
Diabetes,  milder  types  of,  209 
Diabetic  cataract,  188 
Diabetic  amblyopia,  183 
Distoma  hsematoDium,  489 
Dropsy  of  the  kidney — see  Hydrone- 
phrosis. 

Earthy  phosphates,  deposits  of,  78 
Echinococci — see  Hydatids. 
Eclampsia — urine  in,  289 
Embolism,  renal,  379 
Entozoa  in  the  kidneys,  469 
Epithelium  in  urine,  extra-renal,  97 

renal,  100 
Examination  of  the  urine,  20 
Extraneous  maUers  in  urine,  22 
Extractives  of  the  urine,  18 

Fatty  concretions,  223 
Fatty  matters  in  urine,  106 
Fehling's  sugar  test,  147 
Fernaentation,  acid  urinary,  24 

ammoniacal,  26,  43 
Fermentation — test  for  sunir,  189, 148 
Fibro-fatty  tumors  of  the  kidney,  465 
Food,  effect  of,  on  the  urine,  84 
Fungi  in  the  urine,  123 
Fusible  calculus,  226 

Gangrene,  diabetic,  182 

Glucosuria — see  Sugar  in  the  Urine,  and 

Diabetes. 
Gluten  bread,  197 
Gravel — see  Calculus. 
Growths,  benign,  of  the  kidneys,  466 
Guanine,  76 

Hsematinuria,  117 
Hsematuria,  109 

classification  of,  110 

endemic,  116,  491 

diagnosis  of,  source,  110,  114 

symptomatic,  114 

supplementary,  114 

renal,  110 

in  cancer  of  the  kidney,  440 

treatment  of,  116 

from  rupture  of  the  kidney,  111 
Hepatine,  187 
Horseshoe  kidney,  610 
Hydatids  in  the  kidney,'  469 

natural  history  of,  470 

morbid  anatomy  of,  478 

cases  of,  476,  480 

symptoms  of,  478 

etiology  of,  486 

diagnosia  of,  486 
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Hydatids,  treatment  of,  487 
Hydatids  voided  with  the  urine,  478 
Hydronephrosis,  405 

morbid  anatomy  of,  406 

etiology  of,  411 

symptoms  of,  414 

terminations  of,  417 

diagnosis  of,  418 

treatment  of,  419 
Hydrorcnal    distension — see  Hydrone- 
phrosis. 
Hypoxanthine,  7C 

Impurities  in  the  urine,  22 

Indican,  29 

Indigo,  29 

Inorganic  deposits  in  the  urine,  47,  95 

Jaundice,  urine  in,  30 

Kiestcine,  116 

Leucine  in  urine,  75,  76 
Lime,  carbonate  of,  84,  225 
phosphates  of,  78,  225 
Lithates — see  Urates. 
Lithic  acid — set  Uric  Acid. 
Lymphatic  growths  in  the  kidney,  456 
Lymphous  urine,  260 

Magnesia,  phosphates  of  ammonia  and, 

82 
Malformations  of  the  kidney,  509 
Malpositions  of  the  kidney,  496 
Misplacements  of  the  kidney,  496 
Moore's  test  for  sugar,  188 
Movable  kidneys,  500 

physical  signs  and  symptoms,  501 

cases  of,  502,  505 

etiology  of,  504 

diagnosis  of,  508 

treatment  of,  509 
Mould  fungus  in  urine,  129 

Nephritic  colic,  401 

Nephritis — see    Bright 's    Disease,  and 
Congestion. 

Oil — see  Patty  Matters  in  the  Urine. 
Optical  saccharimetry,  151 
Organic  deposits,  47,  95 
Osseous  growths  in  the  kidney,  455 
Ossification  in  the  kidneys,  888 
Oxalate  of  lime,  deposits  of,  60 

clinical  significance  of,  68 

treatment  of,  67 
Oxalate  of  lime  calculi,  221 

solvent  treatment  of,  257 
Oxalic  diathesis,  64 
Oxaluria,  64 

Parasites  in  the  kidney,  469 


Penicilium  glaucum,  124 
Pentastoma  denticulatum,  494 
Phosphates,  earthy  in  the  urine,  78 

amorphous,  79 

crystallized,  80 

stellar,  80 

triple,  82 

ammoniaco-mag^esian,  82 

secondary,  225 

mixed,  225 
Phosphatic  calculi,  225 

solvent  treatment  of,  257 
Phosphoric  acid  and  the  phosphates,  76 
Phosphorus,  excretion  of,  85 
Pigments  of  the  urine,  28 
Pigmentary  particles  in  the  urine,  96 
Polydipsia,  152 
Polyuria,  158 
Pregnancy,  a  cause  of  Bright's  disease, 

291 
Pregnancv,  urine  in,  106,  289 
Prostatic  calculi,  228 
Puerperal  eclamjiisia,  urine  in,  289 
Purulent  casts  in  the  urine,  108 — note, 

875 
Pus  in  urine,  106 

diagnosis  of  source  of,  106 

see  Fvelitis. 
Pyelitis,  881 

morbid  anatomy  of,  881 

etiology  of,  884 

symptoms  of,  885 

cases  of,  888 

diagnosis  of,  893 

prognosis  of,  895 

treatment  of,  896 
Pyelo-nephritis,  884 
Pyonephrosis,  882 

Quantity  of  the  urine,  88 

Reaction  of  the  urine,  87 
Resins  of  the  urine,  29 
Betinitis  apoplectica  in   Bright's  dis- 
ease, 849 

Saccharimeter,  optical,  151 

Sarcinse  in  urine,  125 

Solids  of  the  urine,  88 

Solid  urine,  84 

Solitary  kidney,  511 

Solvent  treatment  of  urinary  calculi, 

287 
Specific  gravity  of  the  urine,  81 
Spermatozoa  in  urine,  119 
Spermatorrhoea,  119 

treatment  of,  121 
Stone — see  Calculus. 
Strongylus  K^K^t  ^^^ 
Structure  of  tne  kidney — note  on,  299 
Sugar  in  the  urine  (tee  also  Dia^tet), 

186 
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Sugar,  tests  for  (qualitative),  187 
tests  for  (quantitative),  146 
clinical  sip^nificancc  of,  161,  170 
classification  of  cases  of,  170 
physiological  considerations  on, 
187 
Sugar,  formation  of  in  the  liver,  188 
Sugar  fungus  in  the  urine,  125 
Sulphuric  acid  and  the  sulphates,  84 
Sulphur,  excretion  of,  85 
Suppuration  in  the  kidney,  875 

TorulsB  in  urine,  125 
Trommer*8  test  for  sugar,  140 
Tubercle  of  the  kidney,  457 

comparative  frequency  of,  457 
Tubercle  of  the  kidney — ^primary,  458 

morbid  anatomy  or,  458 

etiology  of,  460 

symptoms  of,  4G0 

cases  of,  462 

diagnosis,  466 

treatment,  467 
Tubercle  of  the  kidney — secondary,  467 
Tuberculous  matter  in  the  urine,  117 
Tumors  of  the  kidney,  455 

see  also.  Cysts,  Hvdronephrosis, 
Cancer,  Hydatids,  Pyonephro- 
sis. 
Tyrosine  in  urine,  75,  76 

Urate  concretions,  220 
Urate  of  ammonia,  54,  59 
Urate  of  soda,  54,  58 


Urates,  amorphous,  54 

crystalline,  58 
Uraemia,  848 

symptoms  of,  848 

diagnosis  of,  862 

theories  of,  358 

treatment  of,  872 
Urea,  86 

excretion  of  in  health,  87 
in  disease,  91 

pathology  of,  91 

estimation  of  quantity  of,  87,89, 
90 
Uric  acid,  48 

deposits  of,  48 

daily  excretion  of,  51 

origin  and  occurrence  of,  51 

clinical  significance  of,  53 
Uric  acid  calculi,  219 

solvent  treatment  of,  239 
Urochrome,  29 
Urolithiasis — see  Calculus. 

Vegetations  in  the  urine,  128 
Vibriono8,  123 

Waxy  degeneration  of  the  kidneys,  325 
Worms,  erratic,  495 
spurious,  495 

Xanthine,  72 

Yeast  fungus,  124 

Zooamylum,  187 


